Supplementary Table S1. UVMR effect estimates from UK Biobank selected SNPs (main analysis)
and Kettunen selected SNPs.

Metabolite Effe.ct estimate (95% CI), P‘:;l;nll?::l- Effect estimate (95% CI), KettPl::i.rll se-
UK Biobank selected SNPs lected SNPs Kettunen selected SNPs lected SNPs
3-Hydroxybutyrate 0.025 (-0.086, 0.137) 0.654 0.273 (0.144, 0.403) <0.001
Acetate 0.107 (-0.147, 0.36) 0.409 - -
Acetoacetate 0.008 (-0.142, 0.159) 0.915 0.052 (-0.186, 0.29) 0.666
Acetone -0.083 (-0.207, 0.041) 0.188 - -
Alanine 0.137 (0.036, 0.239) 0.008 0.011 (-0.111, 0.132) 0.862
Albumin 0.041 (-0.018, 0.101) 0.175 0.035 (-0.032, 0.101) 0.308
Apolipoprotein Al -0.026 (-0.058, 0.006) 0.116 0.01 (-0.016, 0.037) 0.451
Apolipoprotein B 0.016 (-0.008, 0.041) 0.194 0.006 (-0.017, 0.03) 0.609
Citrate -0.007 (-0.039, 0.024) 0.641 -0.029 (-0.079, 0.022) 0.264
Creatinine -0.013 (-0.067, 0.041) 0.639 -0.02 (-0.084, 0.045) 0.549
Docosahexaenoic acid 0.004 (-0.025, 0.033) 0.796 0.046 (-0.013, 0.105) 0.124
Glucose 0.328 (0.219, 0.436) 0.000 0.259 (0.104, 0.414) 0.001
Glutamine 0.089 (0.033, 0.144) 0.002 0.071 (-0.049, 0.192) 0.247
Glycine 0.016 (-0.011, 0.042) 0.242 - -
Glycoprotein acetyls 0.027 (-0.007, 0.06) 0.119 0 (-0.052, 0.053) 0.997
Histidine 0.058 (-0.08, 0.195) 0.412 0 (-0.085, 0.084) 0.995
Isoleucine -0.046 (-0.17, 0.078) 0.469 -0.127 (-0.226, -0.029) 0.011
Lactate -0.146 (-0.365, 0.073) 0.190 -0.022 (-0.386, 0.342) 0.906
Leucine -0.012 (-0.156, 0.132) 0.871 -0.074 (-0.186, 0.038) 0.197
Linoleic acid 0.01 (-0.021, 0.04) 0.536 0.002 (-0.024, 0.028) 0.874
Monounsaturated fatty acids 0.003 (-0.024, 0.031) 0.806 0.013 (-0.049, 0.075) 0.687
Omega-3 fatty acids 0.001 (-0.021, 0.023) 0.939 0.006 (-0.067, 0.079) 0.873
Omega-6 fatty acids 0.007 (-0.021, 0.035) 0.642 0.006 (-0.027, 0.039) 0.718
Phenylalanine -0.024 (-0.088, 0.04) 0.460 -0.055 (-0.115, 0.006) 0.076
Phosphatidylcholines -0.001 (-0.034, 0.033) 0.973 -0.002 (-0.033, 0.029) 0.898
Pyruvate -0.015 (-0.072, 0.041) 0.590 -0.135 (-0.239, -0.031) 0.011
Saturated fatty acids 0.002 (-0.032, 0.036) 0.904 0.023 (-0.04, 0.086) 0.470
Sphingomyelins 0.011 (-0.023, 0.045) 0.527 0.003 (-0.033, 0.038) 0.880
Total esterified cholesterol 0.008 (-0.021, 0.037) 0.592 -- --
Total free cholesterol 0.004 (-0.024, 0.033) 0.761 0.014 (-0.008, 0.037) 0.206
Total lipids in chylomicronsand - (5 501 0,050 0.058 0.001 (-0.077, 0.08) 0.976
extremely large VLDL
Total lipids in IDL 0.019 (-0.011, 0.048) 0.220 0.007 (-0.012, 0.027) 0.470
Total lipids in large HDL -0.009 (-0.033, 0.016) 0.491 0.007 (-0.013, 0.027) 0.516
Total lipids in large LDL 0.011 (-0.014, 0.035) 0.396 0.01 (-0.009, 0.029) 0.307
Total lipids in large VLDL 0.026 (-0.003, 0.055) 0.083 0.005 (-0.049, 0.058) 0.864
Total lipids in medium HDL -0.023 (-0.054, 0.008) 0.150 0.047 (-0.006, 0.1) 0.082
Total lipids in medium LDL 0.016 (-0.011, 0.043) 0.249 0.013 (-0.007, 0.033) 0.199
Total lipids in medium VLDL 0.017 (-0.012, 0.045) 0.253 0.008 (-0.039, 0.054) 0.748
Total lipids in small HDL -0.013 (-0.054, 0.027) 0.526 0.001 (-0.036, 0.038) 0.951
Total lipids in small VLDL 0.013 (-0.014, 0.04) 0.337 0.002 (-0.037, 0.042) 0.907
Total lipids in very large HDL 0 (-0.026, 0.025) 0.978 -0.006 (-0.032, 0.02) 0.645
Total lipids in very small VLDL 0.007 (-0.016, 0.03) 0.544 0.006 (-0.021, 0.033) 0.645
Total phospholipids in lipopro- 0.006 (-0.03, 0.041) 0.748 B _

tein particles




Total triglycerides 0.013 (-0.014, 0.041) 0.351 -- -
Tyrosine 0.031 (-0.037, 0.098) 0.371 0.002 (-0.042, 0.047) 0.911
Valine -0.043 (-0.108, 0.023) 0.205 -0.012 (-0.061, 0.037) 0.642
CI: confidence interval; pval.: p-value. “--" indicating no SNPs were available for analyses.

Supplementary Table S2. The number of SNPs (K) representing each metabolite in UVMR anal-

yses.
(1) UKBB selected SNPs (2) Kettunen selected SNPs Number of
. . overlapping
Metabolite SNPs (K) Metabolite SNPs (K) SNPs (k)
3-Hydroxybutyrate 17 3-Hydroxybutyrate 1 0
Acetate 9 Acetate 0 0
Acetoacetate 7 Acetoacetate 2 1
Acetone 11 Acetone 0 0
Alanine 33 Alanine 6 2
Albumin 33 Albumin 4 0
Apolipoprotein Al 93 Apolipoprotein Al 13 1
Apolipoprotein B 68 Apolipoprotein B 25 3
Citrate 38 Citrate 5 0
Creatinine 69 Creatinine 6 1
Docosahexaenoic acid 61 Docosahexaenoic acid 6 0
Glucose 23 Glucose 4 1
Glutamine 47 Glutamine 5 2
Glycine 65 Glycine 0 0
Glycoprotein acetyls 71 Glycoprotein acetyls 9 0
Histidine 20 Histidine 5 1
Isoleucine 9 Isoleucine 1 1
Lactate 10 Lactate 2 0
Leucine 17 Leucine 3 1
Linoleic acid 63 Linoleic acid 17 2
Monounsaturated fatty acids 84 Monounsaturated fatty acids 7 2
Omega-3 fatty acids 75 Omega-3 fatty acids 6 2
Omega-6 fatty acids 67 Omega-6 fatty acids 12 2
Phenylalanine 14 Phenylalanine 4 0
Phosphatidylcholines 79 Phosphatidylcholine 8 2
Pyruvate 20 Pyruvate 1 1
Saturated fatty acids 69 Saturated fatty acids 7 2
Sphingomyelins 70 Sphingomyelins 8 1
Total esterified cholesterol 74 Total esterified cholesterol 0 0
Total free cholesterol 67 Total free cholesterol 19 1
Total lipids in chylomicrons and Total lipids in chylomicrons and ex-
83 7 2
extremely large VLDL tremely large VLDL
Total lipids in IDL 69 Total lipids in IDL 28 2
Total lipids in large HDL 144 Total lipids in large HDL 18 2
Total lipids in large LDL 62 Total lipids in large LDL 31 2
Total lipids in large VLDL 90 Total lipids in large VLDL 9 3
Total lipids in medium HDL 83 Total lipids in medium HDL 6 1
Total lipids in medium LDL 56 Total lipids in medium LDL 26 1
Total lipids in medium VLDL 81 Total lipids in medium VLDL 11 3
Total lipids in small HDL 60 Total lipids in small HDL 12 1
Total lipids in small VLDL 97 Total lipids in small VLDL 15 3




Total lipids in very large HDL 123 Total lipids in very large HDL 17 2
Total lipids in very small VLDL 89 Total lipids in very small VLDL 23 2
Total phospholipids in lipoprotein 70 Total phospholipids in lipoprotein 0 0
particles particles
Total triglycerides 90 Total triglycerides 12
Tyrosine 37 Tyrosine 6 1
Valine 24 Valine 5

Supplementary Table S3. Mean F-statistics calculated for UVMR models.

(1) UKBB selected SNPs (2) Kettunen selected SNPs

Metabolite F-statistic Metabolite F-statistic

3-Hydroxybutyrate 64.084 3-Hydroxybutyrate 53.058

Acetate 58.695 Acetate --
Acetoacetate 67.801 Acetoacetate 36.916

Acetone 61.027 Acetone --
Alanine 71.857 Alanine 56.976
Albumin 80.183 Albumin 69.368
Apolipoprotein Al 107.162 Apolipoprotein Al 77.232
Apolipoprotein B 137.030 Apolipoprotein B 68.099
Citrate 121.023 Citrate 59.670
Creatinine 54.863 Creatinine 44.599
Docosahexaenoic acid 152.255 Docosahexaenoic acid 50.966
Glucose 68.441 Glucose 70.268
Glutamine 112.504 Glutamine 81.723

Glycine 296.942 Glycine --
Glycoprotein acetyls 89.138 Glycoprotein acetyls 58.778
Histidine 75.065 Histidine 52.215
Isoleucine 96.513 Isoleucine 66.965
Lactate 59.865 Lactate 31.871
Leucine 82.782 Leucine 74.680
Linoleic acid 104.567 Linoleic acid 61.669
Monounsaturated fatty acids 106.689 Monounsaturated fatty acids 55.607
Omega-3 fatty acids 175.109 Omega-3 fatty acids 62.058
Omega-6 fatty acids 104.670 Omega-6 fatty acids 59.918
Phenylalanine 107.049 Phenylalanine 52.999
Phosphatidylcholines 120.368 Phosphatidylcholine 61.189
Pyruvate 98.857 Pyruvate 65.721
Saturated fatty acids 99.724 Saturated fatty acids 58.279
Sphingomyelins 132.187 Sphingomyelins 56.732

Total esterified cholesterol 115.212 Total esterified cholesterol --
Total free cholesterol 119.797 Total free cholesterol 68.503
Total lipids in chylomicrons and ex- 197,063 Total lipids in chylomicrons and ex- 51.760

tremely large VLDL tremely large VLDL

Total lipids in IDL 146.857 Total lipids in IDL 76.197
Total lipids in large HDL 115.069 Total lipids in large HDL 99.755
Total lipids in large LDL 150.708 Total lipids in large LDL 81.236
Total lipids in large VLDL 112.514 Total lipids in large VLDL 65.241
Total lipids in medium HDL 111.625 Total lipids in medium HDL 54.489
Total lipids in medium LDL 147.602 Total lipids in medium LDL 86.031
Total lipids in medium VLDL 105.435 Total lipids in medium VLDL 72.931




Total lipids in small HDL 96.463 Total lipids in small HDL 62.835

Total lipids in small VLDL 104.649 Total lipids in small VLDL 74.749

Total lipids in very large HDL 119.263 Total lipids in very large HDL 100.951

Total lipids in very small VLDL 135.738 Total lipids in very small VLDL 69.348

Total phospholipids in lipoprotein 114.359 Total phospholipids in lipoprotein parti- L

particles cles

Total triglycerides 117.926 Total triglycerides 82.273

Tyrosine 100.275 Tyrosine 51.474

Valine 94.578 Valine 70.021

“--- is used where it was not possible to estimate the F-statistic for this metabolite.

Supplementary Table S4: MVMR effect estimates using UKBB selected SNPs.

Metabolite Effect estimate (95% CI) Pval.
Alanine 0.083 (-0.016, 0.181) 0.104
3-Hydroxybutyrate -0.011 (-0.141, 0.119) 0.972
Glutamine 0.074 (0.019, 0.13) 0.011
Glucose 0.291 (0.193, 0.389) <0.001
Isoleucine -0.018 (-0.158, 0.123) 0.805
Pyruvate -0.081 (-0.176, 0.013) 0.096

CI: confidence interval; pval.: p-value.

Supplementary Table S5. MVMR effect estimates using Kettunen selected SNPs

Metabolite Effect estimate (95% CI) Pval.
Alanine 0.115 (-0.231, 0.462) 0.539
3-Hydroxybutyrate 0.322 (-0.33, 0.974) 0.370
Glutamine 0.076 (-0.106, 0.257) 0.445
Glucose 0.377 (0.093, 0.661) 0.041
Isoleucine 0.032 (-0.782, 0.846) 0.941
Pyruvate -0.026 (-0.851, 0.8) 0.954

CI: confidence interval; ; pval.: p-value.

Supplementary Table S6. List of GWAS’s included in SNP selection.

Analysis Samples included in  Independent sample Number of metabolic Sample size
SNP selection from UKBB measures available
UKBB GWAS UKBB No 46 115,078
Kettunen GWAS Kettunen Yes 42 24,925
Supplementary Table S7. UKBB NMR Metabolites included in analysis.
Biomarker name Group Subgroup Included Reason for exclusion
3-Hydroxybutyrate Ketone bodies Yes -
Acetate Ketone bodies Yes --
Acetoacetate Ketone bodies Yes -
Acetone Ketone bodies Yes -
Alanine Amino acids Yes --
Albumin Fluid balance Yes -
Apolipoprotein Al Apolipoproteins Yes -
Apolipoprotein B Apolipoproteins Yes -

Average diameter for  Lipoprotein parti- No Representative of lipid com-
HDL particles cle sizes position within lipoprotein




Average diameter for  Lipoprotein parti- No Representative of lipid com-
LDL particles cle sizes position within lipoprotein
Average diameter for  Lipoprotein parti- No Representative of lipid com-
VLDL particles cle sizes position within lipoprotein
Cholesterol in chylomi- . . Chylomicrons and extremely Representative of lipid com-
Lipoprotein sub- . . s e s .
crons and extremely large VLDL (particle diameters No position within lipoprotein
classes
large VLDL from 75 nm upwards) subclass
Liponrotein sub- Representative of lipid com-
Cholesterol in IDL P F;lasses IDL (average diameter 28.6 nm) No position within lipoprotein
subclass
. . . Representative of lipid com-
L t b- L HDL d t
Cholesterol in large HDL tpoprotein st arge (average diameter No position within lipoprotein
classes 12.1 nm)
subclass
. . . Representative of lipid com-
Cholesterol in large LDL Lipoprotein sub-  Large LDL (average diameter No position within lipoprotein
classes 25.5 nm)
subclass
. . . . Representative of lipid com-
Cholesterol in large Lipoprotein sub- Large VLDL (average diameter No osition within liboprotein
VLDL classes 53.6 nm) P pop
subclass
. . . . . . Representative of lipid com-
Cholesterol in medium  Lipoprotein sub- Medium HDL (average diame- . e 1 .
No position within lipoprotein
HDL classes ter 10.9 nm)
subclass
. . . . . . Representative of lipid com-
Cholesterol in medium  Lipoprotein sub- Medium LDL (average diameter . e 1 .
No position within lipoprotein
LDL classes 23 nm)
subclass
. . . . . . Representative of lipid com-
Cholesterol in medium  Lipoprotein sub- Medium VLDL (average diame- N ton within libobrotein
VLDL classes ter 44.5 nm) © POSIHOR WIthIN pOpTotet
subclass
. . . Representative of lipid com-
L - 11 HDL
Cholesterol in small HDL ipoprotein sub- - Small HDL (average diameter No position within lipoprotein
classes 8.7 nm)
subclass
. . . Representative of lipid com-
L t b- 11 LDL d t
Cholesterol in small LDL TP oot st Sma (average diameter No position within lipoprotein
classes 18.7 nm)
subclass
. . . . Representative of lipid com-
Cholesterol in small Lipoprotein sub- Small VLDL (average diameter No osition within liboprotein
VLDL classes 36.8 nm) p pop
subclass
. . . . Representative of lipid com-
Cholesterol in very large Lipoprotein sub- Very large HDL (average diame- . o .
No position within lipoprotein
HDL classes ter 14.3 nm)
subclass
. . . . Representative of lipid com-
Cholesterol in very large Lipoprotein sub-  Very large VLDL (average di- . e 1 .
No position within lipoprotein
VLDL classes ameter 64 nm)
subclass
. . . . Representative of lipid com-
Cholesterol in very small Lipoprotein sub- Very small VLDL (average di- .\ e 1 .
No position within lipoprotein
VLDL classes ameter 31.3 nm)
subclass
Cholesterol to total lipids
ratio in chylomicrons I.{e%atlve hpopro.tem Chylomicrons and e%tremely No Derived measure
and extremely large  lipid concentrations large VLDL ratios
VLDL
Cholesterol to total lipidsRelative li tei
olesteron to Tomal fiplds te ative TIpoproteln IDL ratios No Derived measure

ratio in IDL lipid concentrations




Cholesterol to total lipids Relative lipoprotein

Large HDL ratios

Derived measure

ratio in large HDL  lipid concentrations
Choles.teljol to total lipids I?el.atlve hpopro.tem Large LDL ratios No Derived measure
ratio in large LDL.  lipid concentrations
hol 1 1 lipidsRelative li i
Cho e,s tgro to total lipids ‘e'atlve 1p0pr9te1n Large VLDL ratios No Derived measure
ratio in large VLDL  lipid concentrations
Chol.esferol to.total lipids I?el.atlve hpopro.tem Medium HDL ratios No Derived measure
ratio in medium HDL lipid concentrations
hol 1 1 lipidsRelative li i
Cho 'est'ero to 'tota ipids 'e'atwe 1p0pr9te1n Medium LDL ratios No Derived measure
ratio in medium LDL lipid concentrations
Cho.les.terol tc? total lipids I?el.atlve hpopro.tem Medium VLDL ratios No Derived measure
ratio in medium VLDL lipid concentrations
hol 1 1 lipidsRelative li i
Cho eéte'r ol to total lipids .e‘atlve 1p0pr9te1n Small HDL ratios No Derived measure
ratio in small HDL  lipid concentrations
holesterol to total lipidsRelative li tei
Cho es- e%‘o otota 1pids .e.a Ve 1popr9 em Small LDL ratios No Derived measure
ratio in small LDL.  lipid concentrations
hol 1 1 lipidsRelative li i
Cho gst?ro to total lipids .e‘atlve 1p0pr9te1n Small VLDL ratios No Derived measure
ratio in small VLDL  lipid concentrations
holesterol to total lipidsRelative li tei
< O_ e§ ero’ to total 1pids .e.a Ve 1popr9 em Very large HDL ratios No Derived measure
ratio in very large HDL lipid concentrations
Cholesterol to total lipidsRelative li tei
c,) e‘s ero” to fotal pies .e‘a Ve 1p0pr9 emn Very large VLDL ratios No Derived measure
ratio in very large VLDL lipid concentrations
holesterol to total lipidsRelative li tei
< O7esterol to Total plas fe ative Ipoprotelit Very small VLDL ratios No Derived measure
ratio in very small VLDL lipid concentrations
Cholesteryl esters in chy- . . Chylomicrons and extremely Representative of lipid com-
. Lipoprotein sub- . . .\ e T .
lomicrons and extremely large VLDL (particle diameters No position within lipoprotein
classes
large VLDL from 75 nm upwards) subclass
hol 1 i R ive of lipi -
Cholesteryl esters in Cholesteryl esters No epl.‘e.sentaFlv.e o . ipid COI.’I‘I
HDL position within lipoprotein
Lipoprotein sub Representative of lipid com-
Cholesteryl esters in IDL P IZlasses IDL (average diameter 28.6 nm) No position within lipoprotein
subclass
. . . . Representative of lipid com-
Cholesteryl estersin ~ Lipoprotein sub- Large HDL (average diameter .. e 1 .
No position within lipoprotein
large HDL classes 12.1 nm)
subclass
. . . . Representative of lipid com-
Cholesteryl estersin ~ Lipoprotein sub- Large LDL (average diameter . e 1 .
No position within lipoprotein
large LDL classes 25.5 nm)
subclass
. . . . Representative of lipid com-
Cholesteryl esters in Lipoprotein sub- Large VLDL (average diameter o o .
No position within lipoprotein
large VLDL classes 53.6 nm)
subclass
R tative of lipid -
Cholesteryl esters in LDL Cholesteryl esters No cpreseiiative 0! Iplc com
position within lipoprotein
R tative of lipid -
Cholesteryl esters in me- Lipoprotein sub- Medium HDL (average diame- epresentative o Apic com
. No position within lipoprotein
dium HDL classes ter 10.9 nm)
subclass
. . . . . Representative of lipid com-
Cholesteryl esters in me- Lipoprotein sub- Medium LDL (average diameter o o .
. No position within lipoprotein
dium LDL classes 23 nm)
subclass
. . . . . Representative of lipid com-
Cholesteryl esters in me- Lipoprotein sub- Medium VLDL (average diame- .\ e 1 .
No position within lipoprotein

dium VLDL classes

ter 44.5 nm)

subclass




Cholesteryl estersin ~ Lipoprotein sub-

Small HDL (average diameter

Representative of lipid com-

small HDL classes 87 nm) No position within lipoprotein
subclass
. . . . Representative of lipid com-
Cholesteryl estersin ~ Lipoprotein sub-  Small LDL (average diameter No osition within liboprotein
small LDL classes 18.7 nm) P pop
subclass
. . . . Representative of lipid com-
Cholesteryl estersin ~ Lipoprotein sub- Small VLDL (average diameter No osition within lipoprotein
small VLDL classes 36.8 nm) p pop
subclass
. . . . Representative of lipid com-
Cholesteryl esters in very Lipoprotein sub- Very large HDL (average diame- . e 1 .
No position within lipoprotein
large HDL classes ter 14.3 nm)
subclass
. . . . Representative of lipid com-
Cholesteryl esters in very Lipoprotein sub-  Very large VLDL (average di- . e s .
No position within lipoprotein
large VLDL classes ameter 64 nm)
subclass
. . . . Representative of lipid com-
Cholesteryl esters in very Lipoprotein sub- Very small VLDL (average di- No osition within liboprotein
small VLDL classes ameter 31.3 nm) P pop
subclass
Cholesteryl esters in Cholesteryl esters No Repl'"e'senta’Finz of lipid coTn—
VLDL position within lipoprotein
Cholesteryl esters to total
lipi io in chylomi- Relative i i hylomi 1
ipids ratio in chylomi .e‘atlve 1p0pr9te1n Chylomicrons and e%treme y No Derived measure
crons and extremely lipid concentrations large VLDL ratios
large VLDL
hol 1 1Relative li i
Cho .es.tery e.ste.rs to tota .e.atlve 1popr9te1n IDL ratios No Derived measure
lipids ratio in IDL  lipid concentrations
holesteryl esters to totalRelative li tei
C, ? ©s er,y .e Sters 1o tota .e‘a Ve 1popr9 em Large HDL ratios No Derived measure
lipids ratio in large HDL lipid concentrations
hol 1 1Relative li i
C. (.) estery .esters to tota .e.at1ve 1popr9te1n Large LDL ratios No Derived measure
lipids ratio in large LDL lipid concentrations
Cholesteryl esters to total Relative lipoprotein
lipids ratio in large . . pPoP . Large VLDL ratios No Derived measure
lipid concentrations
VLDL
Cholesteryl esters to totalRelative livobrotein
lipids ratio in medium _, . PoP . Medium HDL ratios No Derived measure
lipid concentrations
HDL
Cholesteryl esters to totalRelative livobrotein
lipids ratio in medium . . pPopPTo Medium LDL ratios No Derived measure
lipid concentrations
LDL
Cholesteryl esters to total Relative lipoprotein
lipids ratio in medium . . Pop . Medium VLDL ratios No Derived measure
lipid concentrations
VLDL
(?hf)lester.yl .esters to total I.{e%atlve hpopro'tem Small HDL ratios No Derived meastre
lipids ratio in small HDL lipid concentrations
C'h<')lester.yl 'esters to total I.{el.atlve hpopro.tem Small LDL ratios No Derived meastire
lipids ratio in small LDL lipid concentrations
Cholesteryl esters to total Relative lipoprotein
lipids ratio in small . . PoP . Small VLDL ratios No Derived measure
lipid concentrations
VLDL
Cholesteryl esters to total Relative liobrotein
lipids ratio in very large poPp Very large HDL ratios No Derived measure

HDL lipid concentrations




Cholesteryl esters to total o .
Relative lipoprotein

lipids ratio in very larg Very large VLDL ratios No Derived measure
lipid concentrations
VLDL
Cholesteryl esters to total Relative lipoprotein
lipids ratio in very small _, . PopTo Very small VLDL ratios No Derived measure
lipid concentrations
VLDL
Glycolysis related
Citrate YEOYSIS ¥ Yes -
metabolites
Representative of lipid com-
Clinical LDL cholesterol Cholesterol No pre nve o' P .
position within lipoprotein
Concentration of chylo- . . Chylomicrons and extremely Representative of lipid com-
. Lipoprotein sub- . . .. 1. .
microns and extremely large VLDL (particle diameters No position within lipoprotein
. classes
large VLDL particles from 75 nm upwards) subclass
Representative of lipid con-
Concentration of HDL  Lipoprotein parti- p . . ? p ©
. . No centration within lipopro-
particles cle concentrations .
tein subclass
Representative of lipid con-
Concentration of IDL  Lipoprotein sub- . prese ©OoLap
. IDL (average diameter 28.6 nm) No centration within lipopro-
particles classes .
tein subclass
. . . . Representative of lipid con-
Concentration of large  Lipoprotein sub- Large HDL (average diameter . s
. No centration within lipopro-
HDL particles classes 12.1 nm) .
tein subclass
. . . . Representative of lipid com-
Concentration of large  Lipoprotein sub- Large LDL (average diameter . e 1 .
. No position within lipoprotein
LDL particles classes 25.5 nm)
subclass
. . . . Representative of lipid com-
Concentration of large  Lipoprotein sub- Large VLDL (average diameter .. e 1 .
. No position within lipoprotein
VLDL particles classes 53.6 nm)
subclass
Representative of lipid con-
Concentration of LDL  Lipoprotein parti- prese’ coP
i ) No centration within lipopro-
particles cle concentrations .
tein subclass
. . . . . Representative of lipid com-
Concentration of me-  Lipoprotein sub- Medium HDL (average diame- . e . .
. . No position within lipoprotein
dium HDL particles classes ter 10.9 nm)
subclass
. . . . . Representative of lipid com-
Concentration of me-  Lipoprotein sub- Medium LDL (average diameter . e 1 .
. . No position within lipoprotein
dium LDL particles classes 23 nm)
subclass
. . . . . Representative of lipid com-
Concentration of me-  Lipoprotein sub- Medium VLDL (average diame- .. e 1 .
. . No position within lipoprotein
dium VLDL particles classes ter 44.5 nm)
subclass
. . . . Representative of lipid com-
Concentration of small  Lipoprotein sub- Small HDL (average diameter . s .
. No position within lipoprotein
HDL particles classes 8.7 nm)
subclass
. . . . Representative of lipid com-
Concentration of small  Lipoprotein sub- ~ Small LDL (average diameter .\ e 1 .
. No position within lipoprotein
LDL particles classes 18.7 nm)
subclass
. . . . Representative of lipid com-
Concentration of small ~ Lipoprotein sub- Small VLDL (average diameter .\ e s .
. No position within lipoprotein
VLDL particles classes 36.8 nm)
subclass
. . . . Representative of lipid com-
Concentration of very  Lipoprotein sub- Very large HDL (average diame- . e 1 .
No position within lipoprotein

large HDL particles classes

ter 14.3 nm)

subclass




Concentration of very

Lipoprotein sub-

Very large VLDL (average di-

Representative of lipid com-

N iti ithin li tei
large VLDL particles classes ameter 64 nm) © posttion Wit poprotein
subclass
. . . . Representative of lipid com-
Concentration of very  Lipoprotein sub-  Very small VLDL (average di- .\ e 1 .
. No position within lipoprotein
small VLDL particles classes ameter 31.3 nm)
subclass
R tative of lipid con-
Concentration of VLDL Lipoprotein parti- eprese.n @ 1V.e (? IPI con
) . No centration within lipopro-
particles cle concentrations .
tein subclass
Creatinine Fluid balance Yes -
C ite fat id -
Degree of unsaturation Fatty acids No ompostie zrtey acid meas
Docosahexaenoic acid Fatty acids Yes --

Free cholesterol in chylo- . . Chylomicrons and extremely Representative of lipid com-
) Lipoprotein sub- . . . e T .
microns and extremely classes large VLDL (particle diameters No position within lipoprotein

large VLDL from 75 nm upwards) subclass
R ive of lipi -
Free cholesterol in HDL ~ Free cholesterol No eplfe'senta’Fw'e > ipid com
position within lipoprotein
Liponrotein sub Representative of lipid com-
Free cholesterol in IDL P F;lasses IDL (average diameter 28.6 nm) No position within lipoprotein
subclass
. . . . Representative of lipid com-
Free cholesterol in large Lipoprotein sub- Large HDL (average diameter . e 1 .
No position within lipoprotein
HDL classes 12.1 nm)
subclass
. . . . Representative of lipid com-
Free cholesterol in large Lipoprotein sub- Large LDL (average diameter L . .
No position within lipoprotein
LDL classes 25.5 nm)
subclass
. . . . Representative of lipid com-
Free cholesterol in large Lipoprotein sub- Large VLDL (average diameter No osition within liboprotein
VLDL classes 53.6 nm) P pop
subclass
R tative of lipid -
Free cholesterolin LDL  Free cholesterol No ep1'*e'sen a'1v1'e © . P! coTn
position within lipoprotein
R ive of lipi -
Free cholesterol in me-  Lipoprotein sub- Medium HDL (average diame- No eoili.fisoer?ziizienoli lglift(;?l
dium HDL classes ter 10.9 nm) P pop
subclass
. . . . . Representative of lipid com-
Free cholesterol in me-  Lipoprotein sub- Medium LDL (average diameter .. e 1 .
. No position within lipoprotein
dium LDL classes 23 nm)
subclass
. . . . . Representative of lipid com-
Free cholesterol in me-  Lipoprotein sub- Medium VLDL (average diame- No osition within lipoprotein
dium VLDL classes ter 44.5 nm) P pop
subclass
. . . . Representative of lipid com-
Free cholesterol in small Lipoprotein sub-  Small HDL (average diameter .\ e s .
No position within lipoprotein
HDL classes 8.7 nm)
subclass
. . . . Representative of lipid com-
Free cholesterol in small Lipoprotein sub-  Small LDL (average diameter . e 1 .
No position within lipoprotein
LDL classes 18.7 nm)
subclass
. . . . Representative of lipid com-
Free cholesterol in small Lipoprotein sub- Small VLDL (average diameter L 1 .
No position within lipoprotein

VLDL

classes

36.8 nm)

subclass




Representative of lipid com-

Free cholesterol in very  Lipoprotein sub- Very large HDL (average diame- L . .
No position within lipoprotein
large HDL classes ter 14.3 nm)
subclass
. . . . Representative of lipid com-
Free cholesterol in very = Lipoprotein sub-  Very large VLDL (average di- .\ e 1 .
No position within lipoprotein
large VLDL classes ameter 64 nm)
subclass
. . . . Representative of lipid com-
Free cholesterol in very Lipoprotein sub-  Very small VLDL (average di- No osition within lipoprotein
small VLDL classes ameter 31.3 nm) P pop
subclass
Free cholesterol in VLDL  Free cholesterol No Repl"e.senta’Flv'e Of, lipid Com—
position within lipoprotein
Free cholesterol to total
lipi io in chylomi- Relative i i hylomi 1
ipids ratio in chylomi .e.atlve 1p0pr9te1n Chylomicrons and e%treme y No Derived measure
crons and extremely lipid concentrations large VLDL ratios
large VLDL
F holesterol to total Relative li tei
ree.z C e .erc.) oo .e.a Ve 1popr9 em IDL ratios No Derived measure
lipids ratio in IDL. lipid concentrations
F hol 1 1 Relative i i
. r?e c o‘es.tero to tota .e‘atlve 1p0pr9te1n Large HDL ratios No Derived measure
lipids ratio in large HDL lipid concentrations
F holesterol to total Relative li tei
-rfze ¢ o.es. erottotota .e.a Ve 1popr9 em Large LDL ratios No Derived measure
lipids ratio in large LDL lipid concentrations
Free cholesterol to total Relative lipoprotein
lipids ratio in large . . PoP . Large VLDL ratios No Derived measure
lipid concentrations
VLDL
Free cholesterol to total Relative liboprotein
lipids ratio in medium _, . pPopTo Medium HDL ratios No Derived measure
lipid concentrations
HDL
Free cholesterol to total Relative lioprotein
lipids ratio in medium _, . PopTo Medium LDL ratios No Derived measure
lipid concentrations
LDL
Free cholesterol to total Relative lipoprotein
lipids ratio in medium _, . pPoP . Medium VLDL ratios No Derived measure
lipid concentrations
VLDL
F hol 1 1 Relative i i
. r'ee c O, es'tero to tota .e‘atlve 1popr9te1n Small HDL ratios No Derived measure
lipids ratio in small HDL lipid concentrations
Fr?e cho?es'terol to total I.{e%atlve llpoprqteln Small LDL ratios No Derived measure
lipids ratio in small LDL lipid concentrations
Free cholesterol to total Relative lipoprotein
lipids ratio in small . . Pop . Small VLDL ratios No Derived measure
lipid concentrations
VLDL
Free cholesterol to total Relative lioprotein
lipids ratio in very large . . PopPTo Very large HDL ratios No Derived measure
lipid concentrations
HDL
Free cholesterol to total Relative lipoprotein
lipids ratio in very larg Pop Very large VLDL ratios No Derived measure
lipid concentrations
VLDL
Free cholesterol to total Relative lipoprotein
lipids ratio in very small _, . POPTO Very small VLDL ratios No Derived measure
lipid concentrations
VLDL
Clucose Glycolysis 1jelated Yos B
metabolites
Glutamine Amino acids Yes -




Glycine Amino acids Yes -
Glycoprotein acetyls Inflammation Yes --
R tative of lipid -
HDL cholesterol Cholesterol No EpTEsERiATIvE 0 [IpIC corn
position within lipoprotein
Histidine Amino acids Yes -
Isoleucine Amino acids Branched-chain amino acids Yes -
Lactate Glycolysis 1?elated Yes B
metabolites
Representative of lipid com-
LDL cholesterol Cholesterol No .\ e 1 .
position within lipoprotein
Leucine Amino acids Branched-chain amino acids Yes --
Linoleic acid Fatty acids Yes -
Monounsa’surated fatty Fatty acids Yos B
acids
Omega-3 fatty acids Fatty acids Yes --
Omega-6 fatty acids Fatty acids Yes --
Phenylalanine Amino acids Aromatic amino acids Yes --
Phosphatidylcholines Other lipids Yes --
R ive of lipi -
Phosphoglycerides Other lipids No eplfe'senta’Fw'e > ipid com
position within lipoprotein
Ph-osphohplds in chylo- Lipoprotein sub- Chylomicrons ar.ld ex’fremely Repl."e.senta’Flvg of. lipid COQ—
microns and extremely large VLDL (particle diameters No position within lipoprotein
classes
large VLDL from 75 nm upwards) subclass
Representative of lipid com-
Phospholipids in HDL Phospholipids No position within lipoprotein
subclass
Lipoorotein sub Representative of lipid com-
Phospholipids in IDL P I()zlasses IDL (average diameter 28.6 nm) No position within lipoprotein
subclasses
o . . . Representative of lipid com-
Phospholipids in large = Lipoprotein sub- Large HDL (average diameter .. e 1 .
No position within lipoprotein
HDL classes 12.1 nm)
subclasses
o . . . Representative of lipid com-
Phospholipids in large = Lipoprotein sub-  Large LDL (average diameter . e 1 .
No position within lipoprotein
LDL classes 25.5 nm)
subclasses
o . . . Representative of lipid com-
Phospholipids in large  Lipoprotein sub- Large VLDL (average diameter No osition within lipoprotein
VLDL classes 53.6 nm) P pop
subclasses
Representative of lipid com-
Phospholipids in LDL Phospholipids No position within lipoprotein
subclass
P . . . . Representative of lipid com-
Phospholipids in me-  Lipoprotein sub- Medium HDL (average diame- No osition within lipoprotein
dium HDL classes ter 10.9 nm) P pop
subclasses
o . . . . Representative of lipid com-
Phospholipids in me-  Lipoprotein sub- Medium LDL (average diameter .\ e 1 .
. No position within lipoprotein
dium LDL classes 23 nm)
subclasses
o . . . . Representative of lipid com-
Phospholipids in me-  Lipoprotein sub- Medium VLDL (average diame- N sition within lipoprotein
dium VLDL classes ter 44.5 nm) © pOStHo POPTOte

subclasses




Phospholipids in small ~ Lipoprotein sub-

Small HDL (average diameter

Representative of lipid com-

HDL classes 8.7 nm) No position within lipoprotein
subclasses
o . . . Representative of lipid com-
Phospholipids in small ~Lipoprotein sub-  Small LDL (average diameter .\ e 1 .
No position within lipoprotein
LDL classes 18.7 nm)
subclasses
. . . . Representative of lipid com-
Phospholipids in small =~ Lipoprotein sub- Small VLDL (average diameter No osition within lipoprotein
VLDL classes 36.8 nm) p pop
subclasses
. . . . Representative of lipid com-
Phospholipids in very ~ Lipoprotein sub- Very large HDL (average diame- . e 1 .
No position within lipoprotein
large HDL classes ter 14.3 nm)
subclasses
o . . . Representative of lipid com-
Phospholipids in very  Lipoprotein sub-  Very large VLDL (average di- . e s .
No position within lipoprotein
large VLDL classes ameter 64 nm)
subclasses
. . . . Representative of lipid com-
Phospholipids in very = Lipoprotein sub- Very small VLDL (average di- No osition within liboprotein
small VLDL classes ameter 31.3 nm) P pop
subclasses
Representative of lipid com-
Phospholipids in VLDL  Phospholipids No position within lipoprotein
subclass
Phospholipids to total li-
pids ratio in chylomi- I'{e%atlve llpoprqteln Chylomicrons and e>ftremely No Derived measure
crons and extremely lipid concentrations large VLDL ratios
large VLDL
Phospholipi 1li- Relative li i
OSP o 1p1'ds' to total It .e'atlve 1popr9te1n IDL ratios No Derived measure
pids ratio in IDL lipid concentrations
Ph.ospho.hglds to total li- I.{e%atlve llpoprqteln Large HDL ratios No Derived meastre
pids ratio in large HDL lipid concentrations
Phospholipi 1li- Relative li i
'osp O. 1p'1ds to total & .e'at1ve 1popr9te1n Large LDL ratios No Derived measure
pids ratio in large LDL lipid concentrations
Phospholipids to total li- Relative li tei
. osP (_) IPI stotora .e.a Ve 1popr9 emn Large VLDL ratios No Derived measure
pids ratio in large VLDL lipid concentrations
Phospholipids to total li- L .
Relative 1 t
pids ratio in medium .e'a Ve 1popr9 en Medium HDL ratios No Derived measure
lipid concentrations
HDL
Phospholipids to total li- Relative liboprotein
pids ratio in medium . . pPopPTo Medium LDL ratios No Derived measure
LDL lipid concentrations
Phospholipids to total li- L .
Relative 1 t
pids ratio in medium .e'a e 1p0pr9 em Medium VLDL ratios No Derived measure
lipid concentrations
VLDL
P}}osphc?hl?lds to total li- I.{e%atlve hpopro'tem Small HDL ratios No Derived measure
pids ratio in small HDL lipid concentrations
Phosphgllplds to total li- I.{el.atlve hpopro.tem Small LDL ratios No Derived meastire
pids ratio in small LDL lipid concentrations
P.hosphf)hplds to total li- I.{e%atlve hpopro'tem Small VLDL ratios No Derived measure
pids ratio in small VLDL lipid concentrations
Phospholipids to total li- — .
Relative 1 t
pids ratio in very large ¢ ative Ipoprotein Very large HDL ratios No Derived measure

HDL lipid concentrations




Phospholipids to totalli- p 1o tinoprotein

pids ratio in very large . . . Very large VLDL ratios No Derived measure
lipid concentrations
VLDL
Phospholipids to total li- Relative lipoprotein
pids ratio in very small _, . PopTo Very small VLDL ratios No Derived measure
lipid concentrations
VLDL
Polyunsatu'rated fatty ac- Fatty acids No Composite fatty acid meas-
ids ure
lycolysis rel
Pyruvate Glycolysis re ated Yes B
metabolites
Ratio of apoli tein B
ato o a.po 1pop1jo e Apolipoproteins No Derived measure
to apolipoprotein Al
Ratio of docosahexaenoic . . . .
. , Fatty acids Fatty acid ratios No Derived measure
acid to total fatty acids
Ratio of linoleic ?Cld o Fatty acids Fatty acid ratios No Derived measure
total fatty acids
Ratio of monounsatu-
rated fatty acids to total Fatty acids Fatty acid ratios No Derived measure
fatty acids
Ratio of -3 fatt
atio of omega-> faty Fatty acids Fatty acid ratios No Derived measure
acids to total fatty acids
Ratio of omega-6 fatty
acids to omega-3 fatty ac- Fatty acids Fatty acid ratios No Derived measure
ids
Ratio of -6 fatt
a'io of omega-b Taty Fatty acids Fatty acid ratios No Derived measure
acids to total fatty acids
Ratio of polyunsaturated
fatty acids to monoun- Fatty acids Fatty acid ratios No Derived measure
saturated fatty acids
Ratio of polyunsaturated
fatty acids to total fatty Fatty acids Fatty acid ratios No Derived measure
acids
Ratio of saturated fatt
atio of sathrated Tty Fatty acids Fatty acid ratios No Derived measure
acids to total fatty acids
Ratio of triglycerides t
atio of g ycerl' esto Other lipids No Derived measure
phosphoglycerides
Remnant cholesterol
(non-HDL, non-LDL - Cholesterol No Derived measure
cholesterol)
Saturated fatty acids Fatty acids Yes S
Sphingomyelins Other lipids Yes
Total cholesterol Cholesterol No
Total cholesterol mi
o e oHle)sLe_g) s Cholesterol No Derived measure
Total cholines Other lipids No
Total concentration of
branched-chain amino . . . . . .
. . . Amino acids Branched-chain amino acids No Derived measure
acids (leucine + isoleu-
cine + valine)
Total concentration of ~ Lipoprotein parti- No

lipoprotein particles  cle concentrations




Total esterified choles-

Cholesteryl esters Yes -
terol
Total fatty acids Fatty acids No Composite fz;tey acid meas-
Total free cholesterol Free cholesterol Yes -
Total lipids in chylomi- _ . . Chylomicrons and extremely
Lipoprotein sub- . .
crons and extremely large VLDL (particle diameters Yes -
classes
large VLDL from 75 nm upwards)
Total lipids in HDL Total lipids No
Li tein sub-
Total lipids in IDL IPOPTOTEIN SUB™ (average diameter 28.6 nm) Yes -
classes
Total lipids in large HDL Lipoprotein sub-  Large HDL (average diameter Yes 3
classes 12.1 nm)
Total lipids in large LDL Lipoprotein sub-  Large LDL (average diameter Yos B
classes 25.5 nm)
Total lipids in large Lipoprotein sub- Large VLDL (average diameter Yes
VLDL classes 53.6 nm)
Total lipids in LDL Total lipids No
Total lipids in li -
ota P ids 1 APOpTO Total lipids No
tein particles
Total lipids in medium  Lipoprotein sub- Medium HDL (average diame- Yos
HDL classes ter 10.9 nm)
Total lipids in medium  Lipoprotein sub- Medium LDL (average diameter
Yes --
LDL classes 23 nm)
Total lipids in medium  Lipoprotein sub- Medium VLDL (average diame- Yo
VLDL classes ter 44.5 nm) °
Total lipids in small HDL Lipoprotein sub-  Small HDL (average diameter Yes 3
classes 8.7 nm)
Total lipids in small LDL Lipoprotein sub-  Small LDL (average diameter No High correlation
classes 18.7 nm)
Total lipids in small ~ Lipoprotein sub- Small VLDL (average diameter Yes
VLDL classes 36.8 nm)
Total lipids in very large Lipoprotein sub- Very large HDL (average diame- Yes
HDL classes ter 14.3 nm)
Total lipids in very large Lipoprotein sub-  Very large VLDL (average di- . .
High 1
VLDL classes ameter 64 nm) No 1gh correlation
Total lipids in very small Lipoprotein sub- Very small VLDL (average di- Y
VLDL classes ameter 31.3 nm) ©s
Total lipids in VLDL Total lipids No
Tc.)tal phos'phohp.lds in Phospholipids Yes 3
lipoprotein particles
Total triglycerides Triglycerides Yes -

Triglycerides in chylomi- Chylomicrons and extremely
crons and extremely classes large VLDL (particle diameters No
large VLDL from 75 nm upwards)

Lipoprotein sub-

Triglycerides in HDL Triglycerides No

Lipoprotein sub-

Triglycerides in IDL
riglycerides in classes

IDL (average diameter 28.6 nm) No

Triglycerides in large  Lipoprotein sub- Large HDL (average diameter
HDL classes 12.1 nm)




Triglycerides in large ~ Lipoprotein sub-  Large LDL (average diameter
No
LDL classes 25.5 nm)
Triglycerides in large  Lipoprotein sub- Large VLDL (average diameter No
VLDL classes 53.6 nm)
Triglycerides in LDL Triglycerides No
Triglycerides in medium Lipoprotein sub- Medium HDL (average diame-
No
HDL classes ter 10.9 nm)
Triglycerides in medium Lipoprotein sub- Medium LDL (average diameter
No
LDL classes 23 nm)
Triglycerides in medium Lipoprotein sub- Medium VLDL (average diame- No
VLDL classes ter 44.5 nm)
Triglycerides in small ~ Lipoprotein sub- Small HDL (average diameter
No
HDL classes 8.7 nm)
Triglycerides in small ~ Lipoprotein sub- ~ Small LDL (average diameter No
LDL classes 18.7 nm)
Triglycerides in small ~ Lipoprotein sub- Small VLDL (average diameter No
VLDL classes 36.8 nm)
Triglycerides in very ~ Lipoprotein sub- Very large HDL (average diame-
No
large HDL classes ter 14.3 nm)
Triglycerides in very =~ Lipoprotein sub-  Very large VLDL (average di-
No
large VLDL classes ameter 64 nm)
Triglycerides in very ~ Lipoprotein sub- Very small VLDL (average di- No
small VLDL classes ameter 31.3 nm)
Triglycerides in VLDL Triglycerides No
Triglycerides to total li-
pids ratio in chylomi- I.{e%atlve llpoprqteln Chylomicrons and e%tremely No Derived measure
crons and extremely lipid concentrations large VLDL ratios
large VLDL
Triglycerides to total li- Relative li tei
He ycerl 'es . 0 ol .e‘a Ve 1popr9 en IDL ratios No Derived measure
pids ratio in IDL lipid concentrations
Triglycerides to total li- Relative li tei
Flg yce.n .es otoa 1 .e.a tve 1popr9 em Large HDL ratios No Derived measure
pids ratio in large HDL lipid concentrations
Triglycerides to total li- Relative li tei
Ijlg yce}‘ ' .es oot .e‘a Ve 1popr9 en Large LDL ratios No Derived measure
pids ratio in large LDL lipid concentrations
Triglyceri 11i- Relative li i
.rlg yc.en.des to total 1 .e.at1ve 1popr9te1n Large VLDL ratios No Derived measure
pids ratio in large VLDL lipid concentrations
Triglycerides to total li- L .
Relative 1 t
pids ratio in medium .e'a tve 1p0pr0' em Medium HDL ratios No Derived measure
lipid concentrations
HDL
Triglycerides to total li- L .
Relative 1 t
pids ratio in medium “eanve poprotein Medium LDL ratios No Derived measure
lipid concentrations
LDL
Triglycerides to total li- Relative liobrotein
pids ratio in medium . . PopPTo Medium VLDL ratios No Derived measure
lipid concentrations
VLDL
T'rlglyce.rlc.les to total li- I.{e%atlve hpopro'tem Small HDL ratios No Derived measure
pids ratio in small HDL lipid concentrations
Tl':lglyce.rld.les to total li- I'{el'atlve hpopro.tem Small LDL ratios No Derived meastire
pids ratio in small LDL lipid concentrations
Triglycerides to total li- Relative li i
riglycerides to total li- Relative lipoprotein Small VLDL ratios No Derived measure

pids ratio in small VLDL

lipid concentrations




Triglycerides to total li- Relative lipoprotein

pids ratio in very large . . . Very large HDL ratios No Derived measure
lipid concentrations
HDL
Triglycerides to total li- o .
Relative 1 t
pids ratio in very large o atve Hpoprotel Very large VLDL ratios No Derived measure
lipid concentrations
VLDL
Triglycerides to total li- Relative lipobrotein
pids ratio in very small . . pop . Very small VLDL ratios No Derived measure
lipid concentrations
VLDL
Tyrosine Amino acids Aromatic amino acids Yes --
Valine Amino acids Branched-chain amino acids Yes -
Representative of lipid com-
VLDL cholesterol Cholesterol No position within lipoprotein

subclass
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Supplementary Figures S1 (A)-(F): Plots of the leave-one-out sensitivity analysis of the IVW MR
analysis excluding the specified SNP; a) alanine, b) 3-hydroxybutyrate, c) glutamine, d) glucose, €)
isoleucine, f) pyruvate.
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Supplementary Figures S2 (A)-(F): Scatter plots of UVMR analyses using IVW, MR-Egger,
weighted median and weighted mode; a) alanine, b) 3-hydroxybutyrate, c) glutamine, d) glucose, €)
isoleucine, f) pyruvate.
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Supplementary Figure S3. Genetic correlation between metabolic measures based on n=114 harmo-
nised SNPs within the Kettunen selected SNPs.
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Supplementary Figure S4. Exclusions made to establish the list of metabolites.




