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Supplementary methods

Text S1. Multiple testing correction: Principal component analysis (PCA) based
Bonferroni correction

Principal component analysis (PCA) was performed separately on each serum and plasma
datasets and included samples subjected to reference and pre-storage variant conditions. In
each dataset, all individuals who had data on all metabolic traits were used and PCA was
performed on the z-scored metabolic data. This method assumes that the independence of
the principal components (PCs) is equivalent to the number of independent testes of the
original metabolic dataset, and that retaining a number of PCs that is enough to explain at
least 95% of the variance will only result in a small chance of a type 1 error [1]. Since the
number of variables available varies across serum and plasma datasets (151 and 148
metabolic traits, respectively) and both metabolomes are slightly different, the number of
PCs needed to explain 95% of the variation in the metabolic traits also varies. The PCA results
are as follows, serum, 8 PCs and plasma, 9 PCs. The highest number (9 PCs) was used as a
conservative estimate of the number of independent tests been performed. Therefore, the
threshold of p-value <0.05 becomes p-value <0.006 (i.e. a/9 where a=0.05), when multiple
testing is considered, for assessing associations of up to 151 metabolic traits. Number of PCs
obtained using only samples subjected to the reference conditions were very similar.

Diana L Santos Ferreira et al. 4
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Supplementary figures

Figure S1. Serum, pre-storage handling effects (Spearman’s rank correlation): Spearman’s
rank correlation coefficients between lipoprotein particle and lipid concentration in reference
samples (4 °C, 1.5 h) and samples incubated at (i) 4 °C, 24 h; (ii) 4 °C, 48 h; (iii) 21 °C, 24 h; (iv)
21 °C, 48 h, before centrifugation (correlations for other metabolic traits are given in Figure 1-
2). Spearman’s rank correlation coefficients and 95% confidence intervals are listed in Tables
S2.

Abbreviations: VLDL=very-low-density lipoprotein.
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Figure S1 (continued). Serum, pre-storage handling effects (Spearman’s rank correlation):
Spearman’s rank correlation coefficients between lipoprotein particle and lipid concentration
in reference samples (4 °C, 1.5 h) and samples incubated at (i) 4 °C, 24 h; (ii) 4 °C, 48 h; (iii) 21
°C, 24 h; (iv) 21 °C, 48 h, before centrifugation (correlations for other metabolic traits are given
in Figure 1-2). Spearman’s rank correlation coefficients and 95% confidence intervals are listed

in Tables S2.

Abbreviations: IDL=intermediate-density lipoprotein; LDL=low-density lipoprotein; VLDL=very-low-density

lipoprotein.
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Figure S1 (continued). Serum, pre-storage handling effects (Spearman’s rank correlation):
Spearman’s rank correlation coefficients between lipoprotein particle and lipid concentration
in reference samples (4 °C, 1.5 h) and samples incubated at (i) 4 °C, 24 h; (ii) 4 °C, 48 h; (iii) 21
°C, 24 h; (iv) 21 °C, 48 h, before centrifugation (correlations for other metabolic traits are given
in Figure 1-2). Spearman’s rank correlation coefficients and 95% confidence intervals are listed

in Tables S2.
Abbreviations: HDL=high-density lipoprotein.
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Figure S2. EDTA-plasma, pre-storage handling effects (Spearman’s rank correlation):
Spearman’s rank correlation coefficients between lipoprotein particle and lipid concentration
in reference samples (4°C, 1.5h) and samples incubated at (i) 4 °C, 24 h; (ii) 4 °C, 48 h; (iii) 21
°C, 24 h; (iv) 21 °C, 48 h, before centrifugation (correlations for other metabolic traits are given
in Figure 3-4). Spearman’s rank correlation coefficients and 95% confidence intervals are listed
in Tables S3.

Abbreviations: VLDL=very-low-density lipoprotein.

Lipoprotein subclasses Large VLDL
Extremely large VLDL Cholesterol esters —%
A ; —_—
Particle concentration = Free cholesterol a
- — —
Total lipids —'—__t Triglycerides i
Phospholipids =% ,
e Medium VLDL
Total cholesterol %
_._' Particle concentration —
Cholesterol esters o Tota o —'—‘
Free cholesterol i otallipids —
— Phospholipid hd
Triglycerides —% DEBIOHBIUS — ="
Very large VLDL Total cholesterol —
Particle concentration _% Cholesterol esters 3
Total lipids _—E. Free cholesterol _:t
.. ——
Phospholipids e Triglycerides =
—— —a
Total cholesterol —& Small VLDL
_._
Cholesterol esters —'—_"' Particle concentration 3
Free cholesterol 1 —e
- Total lipids =2
Triglycerides % -
" Phospholipids
Large VLDL b 2
Particle concentration 3 Total chdlesterol :_‘
R —
Total lipids 3 Cholesterol esters 3
Phospholipids - Free cholesterol _3
Total cholesterol 3 Triglycerides 3
-1 -0.5 0 0.5 1 -1 -0.5 0 0.5 1

—o— 4°C,24h —e— 4°C,48h —#— 21°C,24h—=— 21°C,48h

Spearman's Rank Correlation Coefficient (95% ClI)
Filled markers: correlation >0.7

Diana L Santos Ferreira et al. 8



metabolites ﬁw\n\w

Figure S2 (continued). EDTA-plasma, pre-storage handling effects (Spearman’s rank
correlation): Spearman’s rank correlation coefficients between lipoprotein particle and lipid
concentration in reference samples (4 °C, 1.5 h) and samples incubated at (i) 4 °C, 24 h; (ii) 4
°C, 48 h; (iii) 21 °C, 24 h; (iv) 21 °C, 48 h, before centrifugation (correlations for other metabolic
traits are given in Figure 3-4). Spearman’s rank correlation coefficients and 95% confidence

intervals are listed in Tables S3.
Abbreviations: IDL=intermediate-density lipoprotein; LDL=low-density lipoprotein; VLDL=very-low-density

lipoprotein.
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Figure S2 (continued). EDTA-plasma, pre-storage handling effects (Spearman’s rank
correlation): Spearman’s rank correlation coefficients between lipoprotein particle and lipid
concentration in reference samples (4 °C, 1.5 h) and samples incubated at (i) 4 °C, 24 h; (ii) 4
°C, 48 h; (iii) 21 °C, 24 h; (iv) 21 °C, 48 h, before centrifugation (correlations for other metabolic
traits are given in Figure 3-4). Spearman’s rank correlation coefficients and 95% confidence

intervals are listed in Tables S3.
Abbreviations: HDL=high-density lipoprotein.
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Figure S3. Serum, post-storage handling effects (Spearman’s rank correlation):
Spearman’s rank correlation coefficients between lipoprotein particle and lipid concentration
in reference samples (no buffer addition delay or Nuclear Magnetic Resonance (NMR)-analysis
delay) and sample subjected to two variant post-storage conditions in which samples thawed
overnight and afterwards (i) were left for 24 h before addition of sodium buffer followed by
immediate NMR analysis (buffer delay); (ii) addition of sodium buffer, then left for 24 h before
NMR profiling (NMR delay) (correlations for other metabolic traits are given in Figure 5-6).

Spearman’s rank correlation coefficients and 95% confidence intervals are listed in Tables S4.
Abbreviations: VLDL=very-low-density lipoprotein.
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Figure S3 (continued). Serum, post-storage handling effects (Spearman’s rank
correlation): Spearman’s rank correlation coefficients between lipoprotein particle and lipid
concentration in reference samples (no buffer addition delay or Nuclear Magnetic Resonance
(NMR)-analysis delay) and sample subjected to two variant post-storage conditions in which
samples thawed overnight and afterwards (i) were left for 24 h before addition of sodium
buffer followed by immediate NMR analysis (buffer delay); (ii) addition of sodium buffer, then
left for 24 h before NMR profiling (NMR delay) (correlations for other metabolic traits are
given in Figure 5-6). Spearman’s rank correlation coefficients and 95% confidence intervals are

listed in Tables S4.
Abbreviations: IDL=intermediate-density lipoprotein; LDL=low-density lipoprotein; VLDL=very-low-density

lipoprotein.
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Figure S3 (continued). Serum, post-storage handling effects (Spearman’s rank
correlation): Spearman’s rank correlation coefficients between lipoprotein particle and lipid
concentration in reference samples (no buffer addition delay or Nuclear Magnetic Resonance
(NMR)-analysis delay) and sample subjected to two variant post-storage conditions in which
samples thawed overnight and afterwards (i) were left for 24 h before addition of sodium
buffer followed by immediate NMR analysis (buffer delay); (ii) addition of sodium buffer, then
left for 24 h before NMR profiling (NMR delay) (correlations for other metabolic traits are
given in Figure 5-6). Spearman’s rank correlation coefficients and 95% confidence intervals are

listed in Tables S4.
Abbreviations: HDL=high-density lipoprotein.
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Figure S4. EDTA-plasma, post-storage handling effects (Spearman’s rank correlation):
Spearman’s rank correlation coefficients between lipoprotein particle and lipid concentration
in reference samples (no buffer addiction delay or Nuclear Magnetic Resonance (NMR)-
analysis delay) and sample subjected to two variant post-storage conditions in which samples
thawed overnight and afterwards (i) were left for 24 h before addition of sodium buffer
followed by immediate NMR analysis (buffer delay); and (ii) addition of sodium buffer, then
left for 24 h before NMR profiling (NMR delay) (correlations for other metabolic traits are
given in Figure 7-8). Spearman’s rank correlation coefficients and 95% confidence intervals are
listed in Tables S5.
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Figure S4 (continued). EDTA-plasma, post-storage handling effects (spearman’s rank
correlation): Spearman’s rank correlation coefficients between lipoprotein particle and lipid
concentration in reference samples (no buffer addiction delay or Nuclear Magnetic Resonance
(NMR)-analysis delay) and sample subjected to two variant post-storage conditions in which
samples thawed overnight and afterwards (i) were left for 24 h before addition of sodium
buffer followed by immediate NMR analysis (buffer delay); and (ii) addition of sodium buffer,
then left for 24 h before NMR profiling (NMR delay) (correlations for other metabolic traits are
given in Figure 7-8). Spearman’s rank correlation coefficients and 95% confidence intervals are

listed in Tables S5.
Abbreviations: IDL=intermediate-density lipoprotein; LDL=low-density lipoprotein; VLDL=very-low-density
lipoprotein.
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Figure S4 (continued). EDTA-plasma, post-storage handling effects (spearman’s rank
correlation): Spearman’s rank correlation coefficients between lipoprotein particle and lipid
concentration in reference samples (no buffer addiction delay or Nuclear Magnetic Resonance
(NMR)-analysis delay) and sample subjected to two variant post-storage conditions in which
samples thawed overnight and afterwards (i) were left for 24 h before addition of sodium
buffer followed by immediate NMR analysis (buffer delay); and (ii) addition of sodium buffer,
then left for 24 h before NMR profiling (NMR delay) (correlations for other metabolic traits are
given in Figure 7-8). Spearman’s rank correlation coefficients and 95% confidence intervals are

listed in Tables S5.
Abbreviations: HDL=high-density lipoprotein.
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Filled markers: correlation >0.7
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Figure S5. Pre-storage handling effects (differences in mean levels): standardized mean
differences in metabolic traits concentration, in serum and EDTA-plasma, per 24 h increment
in incubation duration at 4 °C and 21 °C. Mean differences in absolute units are listed in Tables
S6 and S7.

Abbreviations: VLDL=very-low-density lipoprotein.
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Figure S5 (continued). Pre-storage handling effects (differences in mean levels):
standardized mean differences in metabolic traits concentration, serum and EDTA-plasma, per
24 h increment in incubation duration at 4 °C and 21 °C. Mean differences in absolute units

are listed in Tables S6 and S7.
Abbreviations: IDL=intermediate-density lipoprotein; LDL=low-density lipoprotein; VLDL=very-low-density
lipoprotein.
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Figure S5 (continued). Pre-storage handling effects (differences in mean levels):
standardized mean differences in metabolic traits concentration, in serum and EDTA-plasma,
per 24 h increment in incubation duration at 4 °C and 21 °C. Mean differences in absolute units

are listed in Tables S6 and S7.
Abbreviations: HDL=high-density lipoprotein; LDL=low-density lipoprotein; VLDL=very-low-density lipoprotein.
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Figure S5 (continued). Pre-storage handling effects (differences in mean levels):
standardized mean differences in metabolic traits concentration, serum and EDTA-plasma, per
24 h increment in incubation duration at 4 °C and 21 °C. Mean differences in absolute units

are listed in Tables S6 and S7.
Abbreviations: C=cholesterol; HDL=high-density lipoprotein; LDL=low-density lipoprotein;
MUFA=monounsaturated fatty acids; PUFA=polyunsaturated fatty acids; VLDL=very-low-density lipoprotein.
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Figure S5 (continued). Pre-storage handling effects (differences in mean levels):
standardized mean differences in metabolic traits concentration, in serum and EDTA-plasma,
per 24 h increment in incubation duration at 4 °C and 21 °C. Mean differences in absolute units
are listed in Tables S6 and S7.
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Figure S6. Post-storage handling effects (differences in mean levels): standardized mean
differences in metabolic traits concentration comparing delays in buffer addition (i.e. 24 h
delay in buffer addition) and NMR profiling (i.e. 24 h delay in NMR analysis) to the reference
(no delays), for serum and EDTA-plasma. Mean differences in absolute units are listed in

Tables S8 and S9.

Abbreviations: VLDL=very-low-density lipoprotein.
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Figure S6 (continued). Post -storage handling effects (differences in mean levels):
standardized mean differences in metabolic traits concentration comparing delays in buffer
addition (i.e. 24 h delay in buffer addition) and NMR profiling (i.e. 24 h delay in NMR analysis)
to the reference (no delays), for serum and EDTA-plasma. Mean differences in absolute units
are listed in Tables S8 and S9.

Abbreviations: IDL=intermediate-density lipoprotein; LDL=low-density lipoprotein; VLDL=very-low-density

lipoprotein.
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are listed in Tables S8 and S9.
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Figure S6 (continued). Post -storage handling effects (differences in mean levels):
standardized mean differences in metabolic traits concentration comparing delays in buffer

addition (i.e. 24 h delay in buffer addition) and NMR profiling (i.e. 24 h delay in NMR analysis)
to the reference (no delays), for serum and EDTA-plasma. Mean differences in absolute units

Abbreviations: HDL=high-density lipoprotein; LDL=low-density lipoprotein; VLDL=very-low-density lipoprotein.
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Figure S6 (continued). Post -storage handling effects (differences in mean levels):
standardized mean differences in metabolic traits concentration comparing delays in buffer
addition (i.e. 24 h delay in buffer addition) and NMR profiling (i.e. 24 h delay in NMR analysis)
to the reference (no delays), for serum and EDTA-plasma. Mean differences in absolute units

are listed in Tables S8 and S9.

Abbreviations: C=cholesterol; HDL=high-density lipoprotein; LDL=low-density lipoprotein;
MUFA=monounsaturated fatty acids; PUFA=polyunsaturated fatty acids; VLDL=very-low-density lipoprotein.
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Figure S6 (continued). Post -storage handling effects (differences in mean levels):
standardized mean differences in metabolic traits concentration comparing delays in buffer
addition (i.e. 24 h delay in buffer addition) and NMR profiling (i.e. 24 h delay in NMR analysis)
to the reference (no delays), for serum and EDTA-plasma. Mean differences in absolute units
are listed in Tables S8 and S9.
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Figure S7-Principal Component Analysis (PCA) on serum non-lipid-related metabolic traits

subjected to five different pre-storage conditions. PCA was done on subsetted metabolic profiles which
only includes the 19 (out of 151) non-lipid-related metabolic traits. Principal component (PC) 2 versus PC1. PCA
is an exploratory method as it does not focus on finding differences between pre-storage conditions but to explain
as much of the variation as possible of the metabolomic profiles with a few new variables (i.e. PCs).[2] [A]
Correlation circle: each metabolic trait is shown as a vector. For the displayed PCs [2], angles between metabolite
vectors indicate their degree of correlation. Positively correlated metabolic traits are grouped together (= 0°
angle); negatively correlated ones are positioned on opposite sides of the plot origin (= 180° degrees); a 90° angle
between two metabolites indicate that they are uncorrelated. Dashed grey circles represent 100%, 50% and 25%
explained variance of a metabolic trait by a PC. Metabolic traits, whose variance is explained by less than 50%
by a PC are usually considered nonrelevant for that PC. [B] Scores plot with ellipses enclosing samples from the
same participant: each participant is shown as a number and is represented by 5 data-points corresponding to
each pre-storage condition; each pre-storage condition is colour coded. Clustering of samples indicates their
compositional similarity for the metabolic traits described by the PCs displayed [2]. Samples from the same
participant are enclosed by dotted lines. [C] Scores plot with ellipses enclosing samples subjected to the same
pre-storage conditions: same as [B] but with samples subjected by the same pre-storage handling conditions
enclosed by dotted lines. Ellipses are colour coded by pre-storage conditions.
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PCA on non-lipid-related metabolic traits: PC1 and PC2, which explains 55.95 % of the total variance
of the non-lipid-related metabolic traits (19 of the 151 metabolic traits), contains information of both,
pre-storage conditions (PC1) and inter-individual differences (PC2). On PC1, from left to right, samples
cluster according to increase in incubation temperature first and duration in second (sample clustering
order: reference condition (4 °C-1.5 h); 4 °C-24 h; 4 °C-48 h; 21 °C-24 h; 21 °C-48 h) illustrating the
overall sample degradation signature. Moreover, from left (reference condition) to right (21 °C-48 h),
samples have progressive decreasing concentrations of glucose and higher concentrations of lactate,
pyruvate, alanine, histidine, and phenylalanine. Glucose is inversely correlated (=180° angle) with
lactate, pyruvate, histidine, phenylalanine and alanine. Moreover, the latter 4 metabolites are
positively correlated amongst themselves (= 0° angles). PC1 explains more than 50% of each of these 5
metabolites variance (i.e. correlation between PC1 scores and each metabolite is more than + 0.71).
No further clustering by pre-storage handling conditions at higher PC dimensions.

In plasma, the overall degradation fingerprint includes decrease in glucose and glutamine, alongside
increased lactate and alanine (data not shown).

PCA on the whole serum metabolic profiles (i.e. the 151 lipid and non-lipid-related metabolic traits),
did not differentiate samples by pre-storage conditions until PCs 4 and 5, which had strong
contributions of glycolysis related metabolites and amino-acids (data not shown). In the scores plot of
the first two PCs, samples clustered only according to participant, indicating that metabolic profile
differences between participants were larger than metabolic concentration differences due to pre-
storage conditions. Since Nightingale Health® NMR platform is mostly a lipidomic platform (only 13%
of the metabolic traits are non-lipid-related) these traits are over represented in the metabolic profiles,
and since these lipid-related traits are mostly robust to pre-storage conditions, the biggest variation in
the whole metabolic profiles (and explained by the first few PCs) is associated with inter-individual
differences and not differences induced by the pre-storage conditions (which only affects up to 9% of
the metabolic traits).

Abbreviations: ala=alanine; alb=albumin; ace=acetate; acace=acetoacetate; bohbut=beta-
hydroxybutyrate; cit=citrate; crea =creatinine; glc=glucose; lac=lactate; pyr=pyruvate; glol=glycerol;
gln=glutamine; his=histidine; gly=glycine; ile= isoleucine; leu= leucine; val=valine; phe=phenylalanine;
tyr=tyrosine; gp=glycoprotein acetyls.
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Supplementary tables

Table S1. Characteristics of metabolic traits: metabolic traits concentration (or value) in serum
and EDTA-plasma samples, subjected to the reference pre and post-storage conditions, from
individuals who contributed to at least one pair of exposure-outcome analysis (n=37).
Pyruvate, glycerol and glycine are not quantified in Ethylenediaminetetraacetic acid (EDTA) -

plasma samples due to the interfering resonances of EDTA on their signals.

Abbreviations: C=cholesterol; IDL=intermediate-density lipoprotein; iqr25= 25th percentile; iqr75= 75th
percentile; LDL=low-density lipoprotein; HDL=high-density lipoprotein; MUFA=monounsaturated fatty acids;
PUFA=polyunsaturated fatty acids; sd= standard deviation; VLDL=very-low-density lipoprotein.

Metabolic traits sample mean sd median iqr25 iqr75 min max

Lipoprotein subclasses

Extremely large VLDL

Particle concentration (mol/l) SERUM 1.2e-10 1.9e-10 6.7e-11 4.4e-11 1.3e-10 0.0e+00 9.7e-10

Particle concentration (mol/l) PLASMA 1.1e-10 2.1e-10 5.3e-11 0.0e+00 9.0e-11 0.0e+00 9.2e-10

Total lipids (mmol/l) SERUM 2.5e-02 4.0e-02 1.4e-02 9.2e-03 2.8e-02 0.0e+00 2.1e-01

Total lipids (mmol/l) PLASMA 2.4e-02 4.6e-02 1.1e-02 0.0e+00 1.9e-02 0.0e+00 2.0e-01

Phospholipids (mmol/l) SERUM 3.1e-03 5.0e-03 1.6e-03 8.8e-04 3.4e-03 0.0e+00 2.6e-02

Phospholipids (mmol/l) PLASMA 3.0e-03 5.7e-03 1.3e-03 0.0e+00 2.3e-03 0.0e+00 2.5e-02

Total cholesterol (mmol/l) SERUM 4.3e-03 7.4e-03 2.3e-03 8.8e-04 4.6e-03 0.0e+00 3.9e-02

Total cholesterol (mmol/l) PLASMA 4.2e-03 8.6e-03 1.3e-03 0.0e+00 3.3e-03 0.0e+00 3.7e-02

Cholesterol esters (mmol/l) SERUM 2.4e-03 4.2e-03 1.1e-03 2.2e-04 2.3e-03 0.0e+00 2.2e-02

Cholesterol esters (mmol/l) PLASMA 2.3e-03 4.8e-03 3.6e-04 0.0e+00 2.0e-03 0.0e+00 2.1e-02

Free cholesterol (mmol/l) SERUM 1.9e-03 3.3e-03 9.6e-04 3.3e-04 2.1e-03 0.0e+00 1.7e-02

Free cholesterol (mmol/l) PLASMA 1.9e-03 3.8e-03 6.6e-04 0.0e+00 1.3e-03 0.0e+00 1.6e-02

Triglycerides (mmol/l) SERUM 1.8e-02 2.8e-02 1.0e-02 7.2e-03 2.0e-02 0.0e+00 1.4e-01

Triglycerides (mmol/l) PLASMA 1.7e-02 3.2e-02 8.4e-03 0.0e+00 1.4e-02 0.0e+00 1.4e-01

Very large VLDL

Particle concentration (mol/l) SERUM 6.4e-10 1.1e-09 3.1e-10 7.0e-11 7.7e-10 0.0e+00 5.6e-09

Particle concentration (mol/l) PLASMA 6.8e-10 1.3e-09 2.8e-10 0.0e+00 6.4e-10 0.0e+00 5.5e-09

Total lipids (mmol/l) SERUM 6.2e-02 1.1e-01 3.0e-02 6.6e-03 7.5e-02 0.0e+00 5.5e-01

Total lipids (mmol/l) PLASMA 6.6e-02 1.3e-01 2.6e-02 0.0e+00 6.1e-02 0.0e+00 5.3e-01
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Metabolic traits sample sd median

Phospholipids (mmol/l) SERUM 1.0e-02 1.8e-02 4.8e-03 1.4e-03 1.2e-02 0.0e+00 9.2e-02

Phospholipids (mmol/l) PLASMA 1.1e-02 2.1e-02 3.2e-03 0.0e+00 9.0e-03 0.0e+00 8.9e-02

Total cholesterol (mmol/l) SERUM 1.2e-02 2.2e-02 5.4e-03 5.2e-04 1.5e-02 0.0e+00 1.le-01

Total cholesterol (mmol/l) PLASMA 1.2e-02 2.5e-02 3.5e-03 0.0e+00 8.6e-03 0.0e+00 1.1e-01

Cholesterol esters (mmol/l) SERUM 6.6e-03 1.2e-02 3.1e-03 3.0e-06 7.6e-03 0.0e+00 6.2e-02

Cholesterol esters (mmol/l) PLASMA 6.7e-03 1.4e-02 1.9e-03 0.0e+00 5.0e-03 0.0e+00 6.0e-02

Free cholesterol (mmol/l) SERUM 5.4e-03 1.0e-02 2.1e-03 5.2e-04 6.3e-03 0.0e+00 5.2e-02

Free cholesterol (mmol/l) PLASMA 5.6e-03 1.2e-02 1.7e-03 0.0e+00 4.2e-03 0.0e+00 5.0e-02

Triglycerides (mmol/l) SERUM 4.0e-02 6.9e-02 2.0e-02 4.3e-03 4.8e-02 0.0e+00 3.5e-01

Triglycerides (mmol/l) PLASMA 4.3e-02 7.9e-02 2.0e-02 0.0e+00 4.2e-02 0.0e+00 3.4e-01

Large VLDL

Particle concentration (mol/l) SERUM 4.4e-09 6.3e-09 2.4e-09 1.3e-09 5.1e-09 0.0e+00 3.2e-08

Particle concentration (mol/l) PLASMA 4.8e-09 7.3e-09 2.2e-09 1.6e-09 4.7e-09 0.0e+00 3.2e-08

Total lipids (mmol/l) SERUM 2.5e-01 3.7e-01 1.4e-01 7.0e-02 3.0e-01 0.0e+00 1.9e+00

Total lipids (mmol/l) PLASMA 2.8e-01 4.2e-01 1.2e-01 8.8e-02 2.7e-01 0.0e+00 1.8e+00

Phospholipids (mmol/l) SERUM 4.6e-02 6.6e-02 2.6e-02 1.3e-02 5.5e-02 0.0e+00 3.4e-01

Phospholipids (mmol/l) PLASMA 5.1e-02 7.6e-02 2.3e-02 1.6e-02 5.1e-02 0.0e+00 3.3e-01

Total cholesterol (mmol/l) SERUM 5.5e-02 8.5e-02 2.7e-02 1.1e-02 6.6e-02 0.0e+00 4.4e-01

Total cholesterol (mmol/l) PLASMA 5.8e-02 9.8e-02 2.4e-02 1.1e-02 5.3e-02 0.0e+00 4.2e-01

Cholesterol esters (mmol/l) SERUM 2.9e-02 4.2e-02 1.6e-02 7.8e-03 3.2e-02 0.0e+00 2.2e-01

Cholesterol esters (mmol/l) PLASMA 3.0e-02 4.9e-02 1.3e-02 7.2e-03 2.7e-02 0.0e+00 2.le-01

Free cholesterol (mmol/l) SERUM 2.6e-02 4.3e-02 1.3e-02 3.1e-03 3.1e-02 0.0e+00 2.2e-01

Free cholesterol (mmol/l) PLASMA 2.8e-02 4.9e-02 1.1e-02 4.7e-03 2.7e-02 0.0e+00 2.1e-01

Triglycerides (mmol/l) SERUM 1.5e-01 2.2e-01 8.6e-02 4.7e-02 1.7e-01 0.0e+00 1.1e+00

Triglycerides (mmol/l) PLASMA 1.7e-01 2.5e-01 8.2e-02 5.6e-02 1.7e-01 0.0e+00 1.1e+00

Medium VLDL

Particle concentration (mol/l) SERUM 1.5e-08 1.6e-08 9.5e-09 7.8e-09 1.6e-08 2.5e-09 8.3e-08

Particle concentration (mol/l) PLASMA 1.6e-08 1.8e-08 9.5e-09 8.5e-09 1.5e-08 3.3e-09 8.3e-08

Total lipids (mmol/l) SERUM 5.1e-01 5.2e-01 3.2e-01 2.6e-01 5.2e-01 8.6e-02 2.8e+00
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Total lipids (mmol/l) PLASMA 5.5e-01 6.0e-01 3.1e-01 2.8e-01 5.1e-01 1.1e-01 2.7e+00

Phospholipids (mmol/l) SERUM 1.0e-01 1.0e-01 6.7e-02 5.5e-02 1.1e-01 2.1e-02 5.3e-01

Phospholipids (mmol/l) PLASMA 1.1e-01 1.1e-01 6.3e-02 5.9e-02 1.0e-01 2.5e-02 5.3e-01

Total cholesterol (mmol/l) SERUM 1.4e-01 1.3e-01 9.3e-02 7.1e-02 1.4e-01 2.6e-02 7.1e-01

Total cholesterol (mmol/l) PLASMA 1.4e-01 1.5e-01 8.1e-02 6.4e-02 1.4e-01 3.1e-02 7.0e-01

Cholesterol esters (mmol/l) SERUM 7.8e-02 6.6e-02 5.7e-02 4.8e-02 8.5e-02 1.8e-02 3.7e-01

Cholesterol esters (mmol/l) PLASMA 7.6e-02 7.7e-02 4.7e-02 3.7e-02 8.6e-02 2.1e-02 3.6e-01

Free cholesterol (mmol/l) SERUM 5.8e-02 6.5e-02 3.8e-02 2.5e-02 6.7e-02 6.6e-03 3.4e-01

Free cholesterol (mmol/l) PLASMA 6.2e-02 7.5e-02 3.4e-02 2.9e-02 6.0e-02 1.0e-02 3.4e-01

Triglycerides (mmol/l) SERUM 2.7e-01 2.9e-01 1.6e-01 1.3e-01 2.9e-01 3.6e-02 1.5e+00

Triglycerides (mmol/l) PLASMA 3.0e-01 3.4e-01 1.8e-01 1.4e-01 2.9e-01 5.3e-02 1.5e+00

Small VLDL

Particle concentration (mol/l) SERUM 2.5e-08 1.5e-08 1.9e-08 1.7e-08 2.7e-08 9.5e-09 8.7e-08

Particle concentration (mol/l) PLASMA 2.6e-08 1.7e-08 2.0e-08 1.8e-08 2.7e-08 1.1e-08 8.7e-08

Total lipids (mmol/[) SERUM 4.8e-01 2.9e-01 3.8e-01 3.4e-01 5.3e-01 1.8e-01 1.7e+00

Total lipids (mmol/l) PLASMA 5.1e-01 3.3e-01 4.0e-01 3.3e-01 5.3e-01 2.1e-01 1.7e+00

Phospholipids (mmol/l) SERUM 1.2e-01 5.7e-02 9.7e-02 8.4e-02 1.3e-01 5.5e-02 3.5e-01

Phospholipids (mmol/l) PLASMA 1.2e-01 6.5e-02 1.0e-01 8.7e-02 1.3e-01 6.2e-02 3.5e-01

Total cholesterol (mmol/l) SERUM 1.6e-01 7.9e-02 1.4e-01 1.2e-01 1.8e-01 4.6e-02 4.5e-01

Total cholesterol (mmol/l) PLASMA 1.6e-01 9.1e-02 1.3e-01 1.0e-01 1.7e-01 6.0e-02 4.5e-01

Cholesterol esters (mmol/l) SERUM 9.6e-02 4.4e-02 8.3e-02 7.1e-02 1.1e-01 2.1e-02 2.4e-01

Cholesterol esters (mmol/l) PLASMA 8.7e-02 5.0e-02 7.3e-02 5.5e-02 9.6e-02 2.8e-02 2.3e-01

Free cholesterol (mmol/l) SERUM 6.7e-02 3.7e-02 5.4e-02 4.6e-02 7.5e-02 2.6e-02 2.1e-01

Free cholesterol (mmol/l) PLASMA 7.1e-02 4.2e-02 5.7e-02 4.8e-02 7.5e-02 3.2e-02 2.1e-01

Triglycerides (mmol/l) SERUM 2.0e-01 1.5e-01 1.5e-01 1.3e-01 2.1e-01 7.1e-02 8.5e-01

Triglycerides (mmol/l) PLASMA 2.3e-01 1.7e-01 1.7e-01 1.4e-01 2.3e-01 8.9e-02 8.6e-01

Very Small VLDL

Particle concentration (mol/l) SERUM 3.1e-08 8.4e-09 3.0e-08 2.7e-08 3.4e-08 1.6e-08 5.5e-08

Particle concentration (mol/l) PLASMA 3.0e-08 9.4e-09 2.7e-08 2.5e-08 3.2e-08 1.7e-08 5.5e-08
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Total lipids (mmol/l) SERUM 4.0e-01 1.0e-01 3.8e-01 3.4e-01 4.3e-01 2.0e-01 6.4e-01

Total lipids (mmol/l) PLASMA 3.7e-01 1.1e-01 3.4e-01 3.1e-01 4.1e-01 2.2e-01 6.4e-01

Phospholipids (mmol/l) SERUM 1.3e-01 2.9e-02 1.3e-01 1.1e-01 1.5e-01 7.1e-02 2.1le-01

Phospholipids (mmol/l) PLASMA 1.2e-01 3.0e-02 1.2e-01 1.0e-01 1.4e-01 6.9e-02 2.0e-01

Total cholesterol (mmol/l) SERUM 1.7e-01 4.4e-02 1.7e-01 1.5e-01 2.0e-01 8.3e-02 2.9e-01

Total cholesterol (mmol/l) PLASMA 1.5e-01 4.5e-02 1.4e-01 1.2e-01 1.8e-01 9.4e-02 2.6e-01

Cholesterol esters (mmol/l) SERUM 1.1e-01 3.1e-02 1.1e-01 9.0e-02 1.3e-01 4.6e-02 1.9e-01

Cholesterol esters (mmol/l) PLASMA 9.5e-02 3.1e-02 8.6e-02 7.6e-02 1.1e-01 5.6e-02 1.7e-01

Free cholesterol (mmol/l) SERUM 6.4e-02 1.4e-02 6.2e-02 5.6e-02 7.2e-02 3.3e-02 1.0e-01

Free cholesterol (mmol/l) PLASMA 5.7e-02 1.4e-02 5.5e-02 4.6e-02 6.8e-02 3.6e-02 9.4e-02

Triglycerides (mmol/l) SERUM 9.1e-02 4.2e-02 7.9e-02 6.8e-02 9.3e-02 4.6e-02 2.7e-01

Triglycerides (mmol/l) PLASMA 9.8e-02 4.8e-02 8.1e-02 7.3e-02 1.0e-01 5.1e-02 2.7e-01

IDL

Particle concentration (mol/l) SERUM 9.4e-08 1.9e-08 9.3e-08 8.0e-08 1.1e-07 5.2e-08 1.4e-07

Particle concentration (mol/l) PLASMA 8.6e-08 2.0e-08 8.7e-08 7.1e-08 1.0e-07 5.5e-08 1.3e-07

Total lipids (mmol/l) SERUM 9.5e-01 2.0e-01 9.5e-01 8.1e-01 1.1e+00 5.3e-01 1.4e+00

Total lipids (mmol/[) PLASMA 8.6e-01 2.0e-01 8.7e-01 7.2e-01 1.0e+00 5.6e-01 1.3e+00

Phospholipids (mmol/l) SERUM 2.6e-01 5.0e-02 2.6e-01 2.3e-01 3.0e-01 1.7e-01 3.8e-01

Phospholipids (mmol/l) PLASMA 2.4e-01 5.0e-02 2.4e-01 2.1e-01 2.7e-01 1.6e-01 3.5e-01

Total cholesterol (mmol/l) SERUM 5.9e-01 1.3e-01 5.9e-01 5.0e-01 6.6e-01 3.1e-01 9.0e-01

Total cholesterol (mmol/l) PLASMA 5.2e-01 1.4e-01 5.1e-01 4.1e-01 6.3e-01 3.2e-01 7.8e-01

Cholesterol esters (mmol/l) SERUM 4.2e-01 9.7e-02 4.2e-01 3.5e-01 4.8e-01 2.1e-01 6.4e-01

Cholesterol esters (mmol/l) PLASMA 3.6e-01 1.1e-01 3.5e-01 2.8e-01 4.6e-01 2.2e-01 5.4e-01

Free cholesterol (mmol/l) SERUM 1.7e-01 4.1e-02 1.7e-01 1.5e-01 2.0e-01 1.0e-01 2.7e-01

Free cholesterol (mmol/l) PLASMA 1.6e-01 4.0e-02 1.5e-01 1.3e-01 1.7e-01 1.0e-01 2.4e-01

Triglycerides (mmol/l) SERUM 9.7e-02 2.8e-02 9.3e-02 7.8e-02 1.1e-01 5.0e-02 2.0e-01

Triglycerides (mmol/l) PLASMA 1.0e-01 3.2e-02 9.7e-02 8.2e-02 1.1e-01 5.2e-02 2.0e-01

Large LDL

Particle concentration (mol/l) SERUM 1.6e-07 3.4e-08 1.5e-07 1.3e-07 1.8e-07 9.2e-08 2.3e-07
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Metabolic traits sample sd median iqr25

Particle concentration (mol/l) PLASMA 1.5e-07 3.5e-08 1.4e-07 1.2e-07 1.7e-07 9.0e-08 2.2e-07

Total lipids (mmol/l) SERUM 1.1e+00 2.4e-01 1.1e+00 9.5e-01 1.3e+00 6.5e-01 1.7e+00

Total lipids (mmol/l) PLASMA 1.1e+00 2.5e-01 1.0e+00 8.7e-01 1.2e+00 6.4e-01 1.5e+00

Phospholipids (mmol/l) SERUM 2.9e-01 5.1e-02 2.8e-01 2.5e-01 3.2e-01 1.9e-01 4.1e-01

Phospholipids (mmol/l) PLASMA 2.7e-01 5.2e-02 2.7e-01 2.3e-01 3.1e-01 1.8e-01 3.7e-01

Total cholesterol (mmol/l) SERUM 7.5e-01 1.8e-01 7.2e-01 6.4e-01 8.8e-01 4.1e-01 1.2e+00

Total cholesterol (mmol/l) PLASMA 6.9e-01 1.8e-01 6.6e-01 5.6e-01 8.2e-01 4.0e-01 1.1e+00

Cholesterol esters (mmol/l) SERUM 5.4e-01 1.4e-01 5.1e-01 4.5e-01 6.2e-01 2.7e-01 8.6e-01

Cholesterol esters (mmol/l) PLASMA 4.9e-01 1.4e-01 4.6e-01 3.7e-01 5.8e-01 2.6e-01 7.6e-01

Free cholesterol (mmol/l) SERUM 2.2e-01 4.6e-02 2.1e-01 1.8e-01 2.5e-01 1.4e-01 3.2e-01

Free cholesterol (mmol/l) PLASMA 2.0e-01 4.5e-02 2.0e-01 1.7e-01 2.1e-01 1.3e-01 2.9e-01

Triglycerides (mmol/l) SERUM 8.7e-02 2.3e-02 9.0e-02 6.7e-02 1.0e-01 4.2e-02 1.5e-01

Triglycerides (mmol/l) PLASMA 9.1e-02 2.6e-02 9.2e-02 6.9e-02 1.0e-01 4.2e-02 1.5e-01

Medium LDL

Particle concentration (mol/l) SERUM 1.3e-07 3.0e-08 1.2e-07 1.1e-07 1.5e-07 6.9e-08 2.0e-07

Particle concentration (mol/l) PLASMA 1.2e-07 3.0e-08 1.1e-07 9.8e-08 1.4e-07 6.6e-08 1.8e-07

Total lipids (mmol/l) SERUM 6.5e-01 1.5e-01 6.2e-01 5.5e-01 7.5e-01 3.5e-01 1.0e+00

Total lipids (mmol/l) PLASMA 6.1e-01 1.5e-01 5.8e-01 4.9e-01 7.2e-01 3.4e-01 9.0e-01

Phospholipids (mmol/l) SERUM 1.8e-01 3.3e-02 1.7e-01 1.6e-01 2.0e-01 1.2e-01 2.4e-01

Phospholipids (mmol/l) PLASMA 1.7e-01 3.6e-02 1.6e-01 1.4e-01 1.9e-01 1.1e-01 2.4e-01

Total cholesterol (mmol/l) SERUM 4.3e-01 1.1e-01 4.0e-01 3.7e-01 5.0e-01 2.1e-01 7.1e-01

Total cholesterol (mmol/l) PLASMA 3.9e-01 1.1e-01 3.5e-01 3.2e-01 4.7e-01 1.9e-01 6.3e-01

Cholesterol esters (mmol/l) SERUM 3.1e-01 9.1e-02 2.7e-01 2.6e-01 3.6e-01 1.2e-01 5.3e-01

Cholesterol esters (mmol/l) PLASMA 2.7e-01 9.3e-02 2.4e-01 2.2e-01 3.4e-01 1.2e-01 4.7e-01

Free cholesterol (mmol/l) SERUM 1.3e-01 2.2e-02 1.2e-01 1.1e-01 1.4e-01 8.5e-02 1.8e-01

Free cholesterol (mmol/l) PLASMA 1.2e-01 2.2e-02 1.1e-01 1.0e-01 1.3e-01 7.7e-02 1.6e-01

Triglycerides (mmol/l) SERUM 4.5e-02 1.2e-02 4.6e-02 3.4e-02 5.2e-02 2.5e-02 7.6e-02

Triglycerides (mmol/l) PLASMA 4.8e-02 1.3e-02 4.8e-02 3.8e-02 5.5e-02 2.2e-02 7.5e-02

Small LDL
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Particle concentration (mol/l) SERUM 1.5e-07 3.4e-08 1.4e-07 1.3e-07 1.8e-07 8.6e-08 2.3e-07

Particle concentration (mol/l) PLASMA 1.4e-07 3.5e-08 1.3e-07 1.1e-07 1.7e-07 7.6e-08 2.1e-07

Total lipids (mmol/l) SERUM 4.3e-01 9.6e-02 4.0e-01 3.6e-01 4.8e-01 2.4e-01 6.4e-01

Total lipids (mmol/l) PLASMA 3.9e-01 9.8e-02 3.7e-01 3.2e-01 4.7e-01 2.1e-01 5.8e-01

Phospholipids (mmol/l) SERUM 1.3e-01 2.3e-02 1.3e-01 1.2e-01 1.5e-01 9.3e-02 1.8e-01

Phospholipids (mmol/l) PLASMA 1.3e-01 2.5e-02 1.2e-01 1.1e-01 1.4e-01 8.1e-02 1.7e-01

Total cholesterol (mmol/l) SERUM 2.6e-01 7.0e-02 2.4e-01 2.2e-01 3.2e-01 1.3e-01 4.4e-01

Total cholesterol (mmol/l) PLASMA 2.4e-01 7.0e-02 2.2e-01 1.9e-01 2.9e-01 1.1e-01 3.8e-01

Cholesterol esters (mmol/l) SERUM 1.9e-01 5.6e-02 1.7e-01 1.5e-01 2.2e-01 8.0e-02 3.3e-01

Cholesterol esters (mmol/l) PLASMA 1.7e-01 5.7e-02 1.5e-01 1.4e-01 2.0e-01 6.9e-02 2.9e-01

Free cholesterol (mmol/l) SERUM 7.7e-02 1.4e-02 7.4e-02 6.7e-02 8.6e-02 5.2e-02 1.1e-01

Free cholesterol (mmol/l) PLASMA 6.9e-02 1.4e-02 6.7e-02 5.9e-02 8.0e-02 4.2e-02 9.9e-02

Triglycerides (mmol/l) SERUM 2.9e-02 1.1e-02 2.7e-02 2.2e-02 3.2e-02 1.5e-02 7.3e-02

Triglycerides (mmol/l) PLASMA 3.1e-02 1.2e-02 2.9e-02 2.4e-02 3.3e-02 1.3e-02 7.1e-02

Very large HDL

Particle concentration (mol/l) SERUM 5.2e-07 2.5e-07 4.6e-07 3.2e-07 7.4e-07 1.4e-07 9.4e-07

Particle concentration (mol/l) PLASMA 5.2e-07 2.5e-07 4.7e-07 3.2e-07 7.6e-07 1.3e-07 9.4e-07

Total lipids (mmol/[) SERUM 5.2e-01 2.5e-01 4.6e-01 3.1e-01 7.4e-01 1.4e-01 9.5e-01

Total lipids (mmol/l) PLASMA 5.2e-01 2.5e-01 4.7e-01 3.2e-01 7.6e-01 1.3e-01 9.4e-01

Phospholipids (mmol/l) SERUM 2.8e-01 1.4e-01 2.5e-01 1.7e-01 4.1e-01 1.9e-02 5.2e-01

Phospholipids (mmol/l) PLASMA 2.8e-01 1.5e-01 2.6e-01 2.0e-01 4.1e-01 1.6e-02 5.2e-01

Total cholesterol (mmol/l) SERUM 2.3e-01 1.1e-01 2.0e-01 1.3e-01 3.1e-01 6.0e-02 4.2e-01

Total cholesterol (mmol/l) PLASMA 2.3e-01 1.1e-01 2.0e-01 1.4e-01 3.2e-01 7.3e-02 4.0e-01

Cholesterol esters (mmol/l) SERUM 1.7e-01 7.7e-02 1.5e-01 1.0e-01 2.2e-01 4.8e-02 3.0e-01

Cholesterol esters (mmol/l) PLASMA 1.6e-01 7.6e-02 1.4e-01 1.0e-01 2.3e-01 6.1e-02 2.9e-01

Free cholesterol (mmol/l) SERUM 6.1e-02 3.3e-02 5.1e-02 3.2e-02 8.8e-02 1.2e-02 1.2e-01

Free cholesterol (mmol/l) PLASMA 6.1e-02 3.3e-02 5.4e-02 3.3e-02 9.2e-02 1.2e-02 1.1e-01

Triglycerides (mmol/l) SERUM 1.8e-02 9.4e-03 1.7e-02 1.3e-02 2.4e-02 2.4e-03 5.2e-02

Triglycerides (mmol/l) PLASMA 1.7e-02 1.1e-02 1.7e-02 8.5e-03 2.5e-02 7.2e-04 4.9e-02

Diana L Santos Ferreira et al. 34



Metabolic traits sample sd median iqr25

Large HDL

Particle concentration (mol/l) SERUM 1.6e-06 6.5e-07 1.5e-06 1.1e-06 2.3e-06 3.7e-07 2.8e-06

Particle concentration (mol/l) PLASMA 1.6e-06 7.0e-07 1.5e-06 1.3e-06 2.2e-06 0.0e+00 2.6e-06

Total lipids (mmol/l) SERUM 1.0e+00 4.2e-01 9.5e-01 7.0e-01 1.4e+00 2.2e-01 1.8e+00

Total lipids (mmol/l) PLASMA 1.0e+00 4.5e-01 9.2e-01 8.0e-01 1.4e+00 0.0e+00 1.7e+00

Phospholipids (mmol/l) SERUM 4.9e-01 1.8e-01 4.6e-01 3.5e-01 6.5e-01 1.0e-01 8.3e-01

Phospholipids (mmol/l) PLASMA 4.8e-01 2.0e-01 4.5e-01 4.2e-01 6.5e-01 0.0e+00 7.7e-01

Total cholesterol (mmol/l) SERUM 5.0e-01 2.3e-01 4.6e-01 3.3e-01 7.2e-01 7.1e-02 8.7e-01

Total cholesterol (mmol/l) PLASMA 4.8e-01 2.4e-01 4.5e-01 3.5e-01 7.0e-01 0.0e+00 8.3e-01

Cholesterol esters (mmol/l) SERUM 3.8e-01 1.7e-01 3.6e-01 2.6e-01 5.6e-01 6.8e-02 6.7e-01

Cholesterol esters (mmol/l) PLASMA 3.7e-01 1.8e-01 3.5e-01 2.7e-01 5.4e-01 0.0e+00 6.3e-01

Free cholesterol (mmol/l) SERUM 1.1e-01 5.5e-02 1.0e-01 7.2e-02 1.7e-01 3.4e-03 2.0e-01

Free cholesterol (mmol/l) PLASMA 1.1e-01 5.7e-02 1.0e-01 8.0e-02 1.6e-01 0.0e+00 1.9e-01

Triglycerides (mmol/l) SERUM 3.6e-02 1.4e-02 3.2e-02 2.4e-02 5.1e-02 1.6e-02 5.7e-02

Triglycerides (mmol/l) PLASMA 3.5e-02 1.6e-02 3.3e-02 2.6e-02 5.3e-02 0.0e+00 5.8e-02

Medium HDL

Particle concentration (mol/l) SERUM 2.4e-06 3.7e-07 2.4e-06 2.1e-06 2.5e-06 1.8e-06 3.2e-06

Particle concentration (mol/l) PLASMA 2.4e-06 3.8e-07 2.4e-06 2.1e-06 2.6e-06 1.8e-06 3.3e-06

Total lipids (mmol/[) SERUM 1.0e+00 1.6e-01 1.0e+00 9.1e-01 1.1e+00 7.4e-01 1.4e+00

Total lipids (mmol/l) PLASMA 1.0e+00 1.7e-01 1.0e+00 8.8e-01 1.1e+00 7.6e-01 1.4e+00

Phospholipids (mmol/l) SERUM 4.6e-01 7.4e-02 4.5e-01 4.2e-01 4.9e-01 3.4e-01 6.3e-01

Phospholipids (mmol/l) PLASMA 4.7e-01 7.6e-02 4.7e-01 4.1e-01 5.1e-01 3.6e-01 6.5e-01

Total cholesterol (mmol/l) SERUM 5.1e-01 9.2e-02 5.2e-01 4.4e-01 5.5e-01 3.2e-01 7.le-01

Total cholesterol (mmol/l) PLASMA 5.0e-01 9.3e-02 4.9e-01 4.3e-01 5.7e-01 3.2e-01 6.6e-01

Cholesterol esters (mmol/l) SERUM 4.1e-01 7.2e-02 4.2e-01 3.6e-01 4.5e-01 2.7e-01 5.7e-01

Cholesterol esters (mmol/l) PLASMA 4.0e-01 7.2e-02 4.0e-01 3.5e-01 4.6e-01 2.7e-01 5.3e-01

Free cholesterol (mmol/l) SERUM 9.4e-02 2.0e-02 9.4e-02 8.3e-02 1.0e-01 5.5e-02 1.4e-01

Free cholesterol (mmol/l) PLASMA 9.4e-02 2.1e-02 9.4e-02 8.0e-02 1.1e-01 5.6e-02 1.4e-01

Triglycerides (mmol/l) SERUM 4.4e-02 1.6e-02 4.1e-02 3.3e-02 5.1e-02 2.7e-02 1.0e-01
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Triglycerides (mmol/l) PLASMA 4.9e-02 1.8e-02 4.3e-02 3.7e-02 5.1e-02 3.2e-02 1.0e-01

Small HDL

Particle concentration (mol/l) SERUM 4.9e-06 5.0e-07 4.9e-06 4.6e-06 5.2e-06 3.9e-06 6.4e-06

Particle concentration (mol/l) PLASMA 5.0e-06 5.7e-07 4.9e-06 4.7e-06 5.4e-06 4.1e-06 6.3e-06

Total lipids (mmol/l) SERUM 1.1e+00 1.1e-01 1.1e+00 1.0e+00 1.2e+00 8.8e-01 1.4e+00

Total lipids (mmol/l) PLASMA 1.1e+00 1.2e-01 1.1e+00 1.0e+00 1.2e+00 9.0e-01 1.4e+00

Phospholipids (mmol/l) SERUM 6.0e-01 7.0e-02 6.0e-01 5.5e-01 6.4e-01 4.6e-01 7.6e-01

Phospholipids (mmol/l) PLASMA 6.1e-01 7.5e-02 6.1e-01 5.6e-01 6.4e-01 4.9e-01 8.0e-01

Total cholesterol (mmol/l) SERUM 4.4e-01 6.4e-02 4.4e-01 4.1e-01 4.6e-01 2.4e-01 6.0e-01

Total cholesterol (mmol/l) PLASMA 4.4e-01 7.8e-02 4.3e-01 4.0e-01 5.1e-01 2.6e-01 5.9e-01

Cholesterol esters (mmol/l) SERUM 3.3e-01 6.1e-02 3.3e-01 3.0e-01 3.5e-01 1.2e-01 4.7e-01

Cholesterol esters (mmol/l) PLASMA 3.3e-01 7.4e-02 3.2e-01 2.9e-01 4.0e-01 1.4e-01 4.6e-01

Free cholesterol (mmol/l) SERUM 1.1e-01 1.2e-02 1.1e-01 1.0e-01 1.2e-01 8.9e-02 1.4e-01

Free cholesterol (mmol/l) PLASMA 1.1e-01 1.3e-02 1.1e-01 1.0e-01 1.2e-01 9.3e-02 1.5e-01

Triglycerides (mmol/l) SERUM 4.5e-02 1.9e-02 3.8e-02 3.3e-02 4.7e-02 2.7e-02 1.2e-01

Triglycerides (mmol/l) PLASMA 5.0e-02 2.1e-02 4.3e-02 3.8e-02 5.3e-02 3.1e-02 1.2e-01

Lipoprotein particle size

VLDL patrticle size (hnm) SERUM 3.7e+01 1.6e+00 3.6e+01 3.5e+01 3.7e+01 3.4e+01 4.1e+01

VLDL particle size (nm) PLASMA 3.7e+01 1.6e+00 3.6e+01 3.6e+01 3.7e+01 3.4e+01 4.1e+01

LDL particle size (nm) SERUM 2.4e+01 8.0e-02 2.4e+01 2.3e+01 2.4e+01 2.3e+01 2.4e+01

LDL particle size (nm) PLASMA 2.4e+01 8.9e-02 2.4e+01 2.3e+01 2.4e+01 2.3e+01 2.4e+01

HDL particle size (nm) SERUM 1.0e+01 2.8e-01 1.0e+01 9.9e+00 1.0e+01 9.6e+00 1.1e+01

HDL particle size (nm) PLASMA 1.0e+01 3.0e-01 1.0e+01 9.9e+00 1.0e+01 9.6e+00 1.1e+01

Cholesterol

Total cholesterol (mmol/l) SERUM 4.3e+00 7.4e-01 4.3e+00 3.7e+00 4.8e+00 2.9e+00 5.7e+00

Total cholesterol (mmol/l) PLASMA 4.0e+00 7.5e-01 4.1e+00 3.4e+00 4.7e+00 2.7e+00 5.3e+00

VLDL cholesterol (mmol/l) SERUM 5.4e-01 3.4e-01 4.5e-01 3.7e-01 5.9e-01 1.6e-01 2.0e+00

VLDL cholesterol (mmol/l) PLASMA 5.2e-01 4.0e-01 3.6e-01 3.1e-01 5.8e-01 2.0e-01 1.9e+00

Remnant cholesterol (mmol/l) SERUM 1.1e+00 4.0e-01 1.0e+00 9.1e-01 1.2e+00 5.0e-01 2.6e+00
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Remnant cholesterol (mmol/l) PLASMA 1.0e+00 4.8e-01 8.7e-01 7.4e-01 1.1e+00 5.4e-01 2.5e+00

LDL cholesterol (mmol/l) SERUM 1.4e+00 3.6e-01 1.4e+00 1.2e+00 1.7e+00 7.5e-01 2.3e+00

LDL cholesterol (mmol/l) PLASMA 1.3e+00 3.7e-01 1.2e+00 1.1e+00 1.6e+00 7.0e-01 2.1e+00

HDL cholesterol (mmol/l) SERUM 1.7e+00 4.1e-01 1.6e+00 1.4e+00 2.1e+00 8.5e-01 2.5e+00

HDL cholesterol (mmol/l) PLASMA 1.6e+00 4.1e-01 1.6e+00 1.4e+00 2.0e+00 8.2e-01 2.3e+00

HDL2 cholesterol (mmol/l) SERUM 1.2e+00 3.8e-01 1.1e+00 9.7e-01 1.6e+00 4.5e-01 1.9e+00

HDL2 cholesterol (mmol/l) PLASMA 1.2e+00 3.7e-01 1.1e+00 9.9e-01 1.5e+00 4.3e-01 1.8e+00

HDL3 cholesterol (mmol/l) SERUM 4.8e-01 3.6e-02 4.8e-01 4.6e-01 5.1e-01 4.0e-01 5.5e-01

HDL3 cholesterol (mmol/l) PLASMA 4.8e-01 3.6e-02 4.8e-01 4.4e-01 5.0e-01 3.9e-01 5.3e-01

Esterified cholesterol (mmol/l) SERUM 2.9e+00 5.2e-01 2.9e+00 2.6e+00 3.3e+00 1.9e+00 4.1e+00

Esterified cholesterol (mmol/l) PLASMA 2.8e+00 5.4e-01 2.7e+00 2.4e+00 3.3e+00 1.9e+00 3.8e+00

Free cholesterol (mmol/l) SERUM 1.3e+00 2.3e-01 1.3e+00 1.1e+00 1.5e+00 9.3e-01 1.8e+00

Free cholesterol (mmol/l) PLASMA 1.2e+00 2.2e-01 1.2e+00 1.0e+00 1.3e+00 8.3e-01 1.6e+00

Glycerides and phospholipids

Triglycerides (mmol/l) SERUM 1.2e+00 8.9e-01 8.9e-01 6.9e-01 1.3e+00 4.7e-01 5.0e+00

Triglycerides (mmol/l) PLASMA 1.3e+00 1.0e+00 8.9e-01 7.8e-01 1.3e+00 5.3e-01 5.0e+00

VLDL triglycerides (mmol/l) SERUM 7.8e-01 8.0e-01 5.3e-01 3.9e-01 8.6e-01 1.6e-01 4.2e+00

VLDL triglycerides (mmol/l) PLASMA 8.6e-01 9.1e-01 5.3e-01 4.3e-01 8.3e-01 2.0e-01 4.2e+00

LDL triglycerides (mmol/l) SERUM 1.6e-01 4.5e-02 1.6e-01 1.3e-01 1.9e-01 8.2e-02 3.0e-01

LDL triglycerides (mmol/l) PLASMA 1.7e-01 5.0e-02 1.7e-01 1.3e-01 1.9e-01 7.7e-02 3.0e-01

HDL triglycerides (mmol/l) SERUM 1.4e-01 4.3e-02 1.3e-01 1.1e-01 1.5e-01 8.6e-02 3.2e-01

HDL triglycerides (mmol/l) PLASMA 1.5e-01 4.9e-02 1.4e-01 1.1e-01 1.7e-01 9.9e-02 3.le-01

Diacylglycerol (mmol/l) SERUM 1.6e-02 2.0e-02 1.3e-02 0.0e+00 2.2e-02 0.0e+00 9.3e-02

Diacylglycerol (mmol/l) PLASMA 1.7e-02 2.5e-02 9.0e-03 2.3e-04 2.6e-02 0.0e+00 1.1e-01

Phosphoglycerides (mmol/l) SERUM 2.0e+00 3.8e-01 1.9e+00 1.7e+00 2.3e+00 1.5e+00 2.8e+00

Phosphoglycerides (mmol/l) PLASMA 1.9e+00 4.0e-01 1.9e+00 1.5e+00 2.2e+00 1.4e+00 2.7e+00

Phosphatidylcholine + other cholines

SERUM 2.0e+00 3.6e-01 2.0e+00 1.7e+00 2.3e+00 1.5e+00 2.7e+00
(mmoll/l)

Phosphatidylcholine + other cholines

(mmolll) PLASMA 1.9e+00 3.7e-01 1.9e+00 1.6e+00 2.2e+00 1.5e+00 2.6e+00

Sphingomyelins (mmol/l) SERUM 4.4e-01 7.3e-02 4.5e-01 3.8e-01 5.2e-01 3.2e-01 5.7e-01
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Sphingomyelins (mmol/l) PLASMA 4.3e-01 8.6e-02 4.2e-01 3.7e-01 4.8e-01 2.9e-01 6.2e-01

Cholines (mmol/l) SERUM 2.4e+00 4.2e-01 2.4e+00 2.0e+00 2.7e+00 1.3e+00 3.1e+00

Cholines (mmol/l) PLASMA 2.3e+00 4.1e-01 2.3e+00 1.9e+00 2.6e+00 1.7e+00 3.0e+00

Apolipoproteins

Apolipoprotein A-l (g/l) SERUM 1.7e+00 2.1e-01 1.6e+00 1.5e+00 1.8e+00 1.3e+00 2.1e+00

Apolipoprotein A-I (g/l) PLASMA 1.6e+00 1.9e-01 1.6e+00 1.5e+00 1.8e+00 1.3e+00 2.0e+00

Apolipoprotein B (g/) SERUM 7.8e-01 2.1e-01 7.3e-01 6.7e-01 8.1e-01 4.6e-01 1.5e+00

Apolipoprotein B (g/l) PLASMA 7.4e-01 2.6e-01 6.5e-01 5.8e-01 7.8e-01 5.0e-01 1.6e+00

Fatty acids

Total fatty acids (mmol/l) SERUM 1.1e+01 2.7e+00 1.1e+01 8.8e+00 1.2e+01 7.2e+00 2.1le+01

Total fatty acids (mmol/l) PLASMA 1.1e+01 3.4e+00 1.0e+01 8.3e+00 1.1le+01 6.8e+00 2.1le+01

Fatty acid chain length SERUM 1.7e+01 2.6e-01 1.7e+01 1.7e+01 1.8e+01 1.7e+01 1.8e+01

Fatty acid chain length  PLASMA 1.7e+01 2.6e-01 1.7e+01 1.7e+01 1.8e+01 1.7e+01 1.8e+01

Degree of unsaturation SERUM 1.2e+00 6.9e-02 1.2e+00 1.2e+00 1.3e+00 1.0e+00 1.3e+00

Degree of unsaturation PLASMA 1.2e+00 7.3e-02 1.2e+00 1.2e+00 1.2e+00 1.1e+00 1.3e+00

Docosahexaenoic acid (mmol/l) SERUM 1.3e-01 4.7e-02 1.2e-01 9.8e-02 1.5e-01 4.5e-02 2.3e-01

Docosahexaenoic acid (mmol/l) PLASMA 1.3e-01 4.9e-02 1.2e-01 9.8e-02 1.7e-01 6.6e-02 2.4e-01

Linoleic acid (mmol/l) SERUM 2.8e+00 5.4e-01 2.8e+00 2.4e+00 3.2e+00 1.9e+00 4.5e+00

Linoleic acid (mmol/l) PLASMA 2.8e+00 6.2e-01 2.7e+00 2.2e+00 3.1e+00 1.9e+00 4.5e+00

Conjugated linoleic acid (mmol/l) SERUM 2.7e-02 1.9e-02 2.5e-02 1.3e-02 3.3e-02 3.0e-03 8.8e-02

Conjugated linoleic acid (mmol/l) PLASMA 3.1e-02 2.0e-02 2.7e-02 2.0e-02 3.5e-02 0.0e+00 9.5e-02

n-3 fatty acids (mmol/l) SERUM 4.1e-01 1.2e-01 3.7e-01 3.3e-01 4.6e-01 2.4e-01 8.1e-01

n-3 fatty acids (mmol/l) PLASMA 4.2e-01 1.5e-01 3.5e-01 3.1e-01 4.9e-01 2.3e-01 8.8e-01

n-6 fatty acids (mmol/l) SERUM 3.6e+00 6.2e-01 3.5e+00 3.0e+00 4.0e+00 2.5e+00 5.4e+00

n-6 fatty acids (mmol/l) PLASMA 3.4e+00 6.9e-01 3.6e+00 2.8e+00 3.8e+00 2.4e+00 5.3e+00

PUFA (mmol/l) SERUM 4.0e+00 7.2e-01 3.8e+00 3.4e+00 4.5e+00 2.8e+00 6.2e+00

PUFA (mmol/l) PLASMA 3.8e+00 8.3e-01 3.9e+00 3.1e+00 4.3e+00 2.7e+00 6.2e+00

MUFA (mmol/l) SERUM 2.8e+00 1.1e+00 2.5e+00 2.0e+00 3.0e+00 1.4e+00 7.1e+00

MUFA (mmol/l) PLASMA 2.7e+00 1.3e+00 2.3e+00 1.8e+00 2.8e+00 1.3e+00 6.9e+00
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Saturated fatty acids (mmol/l) SERUM 4.2e+00 1.0e+00 4.0e+00 3.4e+00 4.4e+00 3.0e+00 7.5e+00

Saturated fatty acids (mmol/l) PLASMA 4.1e+00 1.3e+00 3.9e+00 3.2e+00 4.3e+00 2.8e+00 8.0e+00

Glycolysis related metabolites

Glucose (mmol/l) SERUM 4.2e+00 5.8e-01 4.1e+00 3.8e+00 4.6e+00 2.6e+00 5.5e+00

Glucose (mmol/l) PLASMA 4.1e+00 5.2e-01 4.2e+00 4.0e+00 4.3e+00 2.6e+00 5.4e+00

Lactate (mmol/l) SERUM 1.5e+00 5.5e-01 1.4e+00 1.2e+00 1.6e+00 8.3e-01 4.0e+00

Lactate (mmol/l) PLASMA 1.2e+00 3.3e-01 1.1e+00 9.7e-01 1.4e+00 6.0e-01 2.1e+00

Pyruvate (mmol/l) SERUM 8.5e-02 3.4e-02 8.2e-02 5.9e-02 1.1e-01 2.5e-02 1.7e-01

Citrate (mmol/l) SERUM 1.0e-01 2.7e-02 9.6e-02 8.5e-02 1.1e-01 6.3e-02 2.0e-01

Citrate (mmol/l) PLASMA 1.7e-01 3.7e-02 1.7e-01 1.4e-01 2.0e-01 1.1e-01 2.5e-01

Glycerol (mmol/l) SERUM 5.5e-02 1.9e-02 5.2e-02 4.6e-02 6.6e-02 1.6e-02 1.le-01

Amino acids

Alanine (mmol/l) SERUM 4.3e-01 5.5e-02 4.3e-01 3.9e-01 4.6e-01 3.2e-01 5.9e-01

Alanine (mmol/l) PLASMA 4.1e-01 5.3e-02 4.1e-01 3.8e-01 4.3e-01 3.5e-01 5.6e-01

Glutamine (mmol/l) SERUM 5.2e-01 6.0e-02 5.2e-01 4.9e-01 5.6e-01 3.8e-01 6.5e-01

Glutamine (mmol/l) PLASMA 5.1e-01 5.7e-02 5.1e-01 4.7e-01 5.4e-01 3.9e-01 6.2e-01

Glycine (mmol/l) SERUM 2.6e-01 7.6e-02 2.3e-01 2.1e-01 2.7e-01 1.7e-01 4.8e-01

Histidine (mmol/l) SERUM 6.4e-02 6.5e-03 6.4e-02 6.1e-02 6.9e-02 5.2e-02 8.1e-02

Histidine (mmol/l) PLASMA 6.3e-02 8.4e-03 6.2e-02 5.8e-02 7.0e-02 4.8e-02 8.0e-02

Branched-chain amino acids

Isoleucine (mmol/l) SERUM 5.6e-02 2.1e-02 4.8e-02 4.2e-02 6.4e-02 3.7e-02 1.3e-01

Isoleucine (mmol/l) PLASMA 6.0e-02 2.5e-02 5.0e-02 4.5e-02 6.6e-02 3.0e-02 1.2e-01

Leucine (mmol/l) SERUM 7.1e-02 1.9e-02 6.4e-02 5.8e-02 7.9e-02 4.2e-02 1.2e-01

Leucine (mmol/l) PLASMA 7.1e-02 2.2e-02 6.5e-02 5.7e-02 7.4e-02 4.1e-02 1.2e-01

Valine (mmol/l) SERUM 1.6e-01 3.2e-02 1.5e-01 1.3e-01 1.7e-01 1.1e-01 2.5e-01

Valine (mmol/l) PLASMA 1.5e-01 3.6e-02 1.5e-01 1.3e-01 1.6e-01 1.0e-01 2.5e-01

Aromatic amino acids

Phenylalanine (mmol/l) SERUM 6.1e-02 6.9e-03 5.9e-02 5.5e-02 6.5e-02 4.9e-02 7.8e-02

Phenylalanine (mmol/l) PLASMA 5.7e-02 6.5e-03 5.6e-02 5.4e-02 5.9e-02 4.7e-02 7.2e-02
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Tyrosine (mmol/l) SERUM 5.3e-02 1.3e-02 4.9e-02 4.5e-02 5.8e-02 3.6e-02 8.8e-02

Tyrosine (mmol/l) PLASMA 5.5e-02 1.2e-02 5.2e-02 4.8e-02 6.2e-02 3.9e-02 9.2e-02

Ketone bodies

Acetate (mmol/l) SERUM 3.7e-02 9.7e-03 3.4e-02 3.1e-02 3.8e-02 2.7e-02 7.2e-02

Acetate (mmol/l) PLASMA 4.7e-02 1.0e-02 4.4e-02 4.1e-02 4.8e-02 3.7e-02 7.4e-02

Beta-hydroxybutyrate (mmol/l) SERUM 8.4e-02 2.5e-02 8.4e-02 7.0e-02 9.3e-02 5.0e-02 2.0e-01

Beta-hydroxybutyrate (mmol/l) PLASMA 8.8e-02 1.5e-02 9.0e-02 7.9e-02 9.9e-02 5.4e-02 1.2e-01

Fluid balance

Creatinine (mmol/l) SERUM 5.6e-02 8.7e-03 5.5e-02 4.9e-02 6.2e-02 4.0e-02 7.1le-02

Creatinine (mmol/l) PLASMA 5.7e-02 8.8e-03 5.5e-02 5.0e-02 6.5e-02 4.1e-02 7.2e-02

Albumin (signal area) SERUM 9.3e-02 4.0e-03 9.3e-02 9.1e-02 9.5e-02 8.4e-02 1.0e-01

Albumin (signal area) PLASMA 9.3e-02 3.6e-03 9.2e-02 9.1e-02 9.5e-02 8.6e-02 1.0e-01

Inflammation

Glycoprotein acetyls (mmol/l) SERUM 1.3e+00 2.9e-01 1.3e+00 1.1e+00 1.4e+00 1.0e+00 2.6e+00

Glycoprotein acetyls (mmol/l) PLASMA 1.3e+00 3.3e-01 1.3e+00 1.1e+00 1.3e+00 1.0e+00 2.5e+00
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Table S2. Spearman’s correlation: serum, pre-storage handling effects. Spearman’s rank
correlation coefficients between metabolic trait concentrations (or values) in reference
samples (condition: 4 °C, 1.5 h) and samples incubated at (i) 4 °C, 24 h; (ii) 4 °C, 48 h; (iii) 21
°C, 24 h; (iv) 21 °C, 48 h, before centrifugation (see Figures 1-2, S1).

Abbreviations: C=cholesterol; IDL=intermediate-density lipoprotein; LCl=lower confidence interval; LDL=low-
density lipoprotein;, HDL=high-density lipoprotein; MUFA=monounsaturated fatty acids; PUFA=polyunsaturated
fatty acids; UCI= upper confidence interval; VLDL=very-low-density lipoprotein.

Metabolic traits conditions correlation LCI UCI

Lipoprotein subclasses

Extremely large VLDL

Particle concentration (mol/l) 4°C,24h 9.2e-01 7.6e-01 9.9e-01
Particle concentration (mol/l) 4°C,48h 9.1e-01 7.7e-01 9.9e-01
Particle concentration (mol/l) 21°C,24h 8.9e-01 7.0e-01 9.6e-01
Particle concentration (mol/l) 21°C,48h 7.7e-01 4.7e-01 9.3e-01
Total lipids (mmol/l) 4°C,24h 9.2e-01 7.6e-01 9.8e-01

Total lipids (mmol/l) 4°C,48h 9.1e-01 7.3e-01 9.8e-01

Total lipids (mmol/l) 21°C,24h 9.0e-01 7.1e-01 9.7e-01

Total lipids (mmol/l) 21°C,48h 7.7e-01 4.7e-01 9.4e-01
Phospholipids (mmol/l) ~ 4°C,24h 8.9e-01 6.9e-01 9.8e-01
Phospholipids (mmaol/l) 4°C,48h 9.2e-01 7.4e-01 9.9e-01
Phospholipids (mmol/l) ~ 21°C,24h 9.1e-01 6.9e-01 9.7e-01
Phospholipids (mmaol/l) 21°C,48h 7.9e-01 5.0e-01 9.4e-01
Total cholesterol (mmol/l) 4°C,24h 9.5e-01 8.2e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.5e-01 8.4e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,24h 9.4e-01 7.9e-01 9.8e-01
Total cholesterol (mmol/l) 21°C,48h 8.5e-01 6.2e-01 9.5e-01
Cholesterol esters (mmol/l) 4°C,24h 9.5e-01 8.3e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,48h 9.5e-01 8.0e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,24h 9.3e-01 7.8e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,48h 8.1e-01 5.1e-01 9.3e-01
Free cholesterol (mmol/l) 4°C,24h 9.1e-01 7.3e-01 1.0e+00
Free cholesterol (mmol/l) 4°C,48h 9.3e-01 7.8e-01 9.9e-01
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Metabolic traits conditions correlation LCI UCI

Free cholesterol (mmaol/l) 21°C,24h 9.3e-01 7.6e-01 9.8e-01
Free cholesterol (mmol/l) 21°C,48h 8.3e-01 5.4e-01 9.5e-01
Triglycerides (mmol/l) 4°C,24h 9.1e-01 7.3e-01 9.9e-01
Triglycerides (mmol/l) 4°C,48h 9.1e-01 7.1e-01 9.8e-01
Triglycerides (mmol/l) 21°C,24h 8.8e-01 6.9e-01 9.6e-01
Triglycerides (mmol/l) 21°C,48h 7.6e-01 3.8e-01 9.3e-01

Very large VLDL

Particle concentration (mol/l) 4°C,24h 9.6e-01 8.5e-01 1.0e+00
Particle concentration (mol/l) 4°C,48h 9.6e-01 8.8e-01 9.9e-01
Particle concentration (mol/l) 21°C,24h 9.5e-01 8.6e-01 9.9e-01
Particle concentration (mol/l) 21°C,48h 8.3e-01 5.6e-01 9.7e-01
Total lipids (mmol/l) 4°C,24h 9.6e-01 8.3e-01 9.9e-01

Total lipids (mmol/l) 4°C,48h 9.6e-01 8.7e-01 9.9e-01

Total lipids (mmol/l)  21°C,24h 9.5e-01 8.6e-01 9.9e-01

Total lipids (mmol/l) 21°C,48h 8.3e-01 5.9e-01 9.6e-01
Phospholipids (mmaol/l) 4°C,24h 9.7e-01 8.7e-01 9.9e-01
Phospholipids (mmaol/l) 4°C,48h 9.7e-01 9.0e-01 1.0e+00
Phospholipids (mmol/l)  21°C,24h 9.7e-01 8.9e-01 9.9e-01
Phospholipids (mmaol/l) 21°C,48h 8.5e-01 5.7e-01 9.7e-01
Total cholesterol (mmol/l) 4°C,24h 9.7e-01 8.9e-01 1.0e+00
Total cholesterol (mmol/l) 4°C,48h 9.7e-01 9.0e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,24h 9.7e-01 8.9e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,48h 8.6e-01 6.3e-01 9.7e-01
Cholesterol esters (mmol/l) 4°C,24h 9.7e-01 8.8e-01 1.0e+00
Cholesterol esters (mmol/l) 4°C,48h 9.7e-01 8.8e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,24h 9.7e-01 8.9e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,48h 8.6e-01 6.2e-01 9.6e-01
Free cholesterol (mmol/l) 4°C,24h 9.7e-01 8.6e-01 9.9e-01
Free cholesterol (mmol/l) 4°C,48h 9.7e-01 9.0e-01 9.9e-01
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Metabolic traits conditions correlation LCI UCI

Free cholesterol (mmaol/l) 21°C,24h 9.7e-01 8.8e-01 9.9e-01
Free cholesterol (mmol/l) 21°C,48h 8.5e-01 6.0e-01 9.6e-01
Triglycerides (mmol/l) 4°C,24h 9.6e-01 8.7e-01 9.9e-01
Triglycerides (mmol/l) 4°C,48h 9.6e-01 8.6e-01 9.9e-01
Triglycerides (mmol/l) 21°C,24h 9.5e-01 8.3e-01 9.9e-01
Triglycerides (mmol/l) 21°C,48h 8.3e-01 5.7e-01 9.6e-01
Large VLDL
Particle concentration (mol/l) 4°C,24h 9.9e-01 9.4e-01 1.0e+00
Particle concentration (mol/l) 4°C,48h 9.8e-01 9.1e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.6e-01 8.4e-01 1.0e+00
Particle concentration (mol/l) 21°C,48h 9.0e-01 6.8e-01 9.8e-01
Total lipids (mmol/l) 4°C,24h 9.8e-01 9.3e-01 1.0e+00
Total lipids (mmol/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00
Total lipids (mmol/l)  21°C,24h 9.6e-01 8.7e-01 1.0e+00
Total lipids (mmol/l) 21°C,48h 9.0e-01 6.8e-01 9.8e-01
Phospholipids (mmaol/l) 4°C,24h 9.8e-01 9.1e-01 1.0e+00
Phospholipids (mmaol/l) 4°C,48h 9.8e-01 9.2e-01 1.0e+00
Phospholipids (mmol/l)  21°C,24h 9.6e-01 8.6e-01 9.9e-01
Phospholipids (mmaol/l) 21°C,48h 8.9e-01 6.8e-01 9.8e-01
Total cholesterol (mmol/l) 4°C,24h 9.8e-01 9.0e-01 1.0e+00
Total cholesterol (mmol/l) 4°C,48h 9.8e-01 9.4e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,24h 9.7e-01 8.9e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,48h 8.8e-01 6.8e-01 9.8e-01
Cholesterol esters (mmol/l) 4°C,24h 9.7e-01 8.7e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,48h 9.7e-01 8.6e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,24h 9.6e-01 8.6e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,48h 8.2e-01 5.7e-01 9.4e-01
Free cholesterol (mmol/l) 4°C,24h 9.8e-01 9.1e-01 1.0e+00
Free cholesterol (mmol/l) 4°C,48h 9.9e-01 9.2e-01 1.0e+00
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Free cholesterol (mmaol/l) 21°C,24h 9.8e-01 9.0e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,48h 9.1e-01 7.1e-01 9.8e-01
Triglycerides (mmol/l) 4°C,24h 9.8e-01 9.1e-01 1.0e+00
Triglycerides (mmol/l) 4°C,48h 9.9e-01 9.3e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.6e-01 8.6e-01 9.9e-01
Triglycerides (mmol/l) 21°C,48h 9.0e-01 6.8e-01 9.7e-01
Medium VLDL
Particle concentration (mol/l) 4°C,24h 9.7e-01 8.8e-01 1.0e+00
Particle concentration (mol/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.7e-01 8.7e-01 1.0e+00
Particle concentration (mol/l) 21°C,48h 9.0e-01 7.0e-01 9.7e-01
Total lipids (mmol/l) 4°C,24h 9.7e-01 8.6e-01 1.0e+00
Total lipids (mmol/l) 4°C,48h 9.9e-01 9.3e-01 1.0e+00
Total lipids (mmol/l)  21°C,24h 9.6e-01 8.6e-01 1.0e+00
Total lipids (mmol/l) 21°C,48h 8.9e-01 6.8e-01 9.8e-01
Phospholipids (mmaol/l) 4°C,24h 9.8e-01 8.8e-01 1.0e+00
Phospholipids (mmaol/l) 4°C,48h 9.8e-01 9.2e-01 1.0e+00
Phospholipids (mmaol/l) 21°C,24h 9.6e-01 8.7e-01 9.9e-01
Phospholipids (mmol/l)  21°C,48h 8.9e-01 6.7e-01 9.7e-01
Total cholesterol (mmol/l) 4°C,24h 9.7e-01 8.7e-01 1.0e+00
Total cholesterol (mmol/l) 4°C,48h 9.7e-01 8.9e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,24h 9.8e-01 9.0e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,48h 8.8e-01 6.1e-01 9.8e-01
Cholesterol esters (mmol/l) 4°C,24h 9.7e-01 8.4e-01 1.0e+00
Cholesterol esters (mmol/l) 4°C,48h 9.7e-01 8.7e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,24h 9.4e-01 7.8e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,48h 8.6e-01 6.2e-01 9.8e-01
Free cholesterol (mmol/l) 4°C,24h 9.9e-01 9.6e-01 1.0e+00
Free cholesterol (mmol/l) 4°C,48h 9.9e-01 9.3e-01 1.0e+00
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Metabolic traits conditions correlation LCI UCI

Free cholesterol (mmaol/l) 21°C,24h 9.7e-01 8.9e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,48h 9.1e-01 7.2e-01 9.9e-01
Triglycerides (mmol/l) 4°C,24h 9.8e-01 9.0e-01 1.0e+00
Triglycerides (mmol/l) 4°C,48h 9.9e-01 9.2e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.7e-01 8.8e-01 1.0e+00
Triglycerides (mmol/l) 21°C,48h 9.2e-01 7.5e-01 9.8e-01
Small VLDL
Particle concentration (mol/l) 4°C,24h 9.8e-01 9.1e-01 1.0e+00
Particle concentration (mol/l) 4°C,48h 9.8e-01 9.1e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.6e-01 8.5e-01 9.9e-01
Particle concentration (mol/l) 21°C,48h 9.2e-01 7.5e-01 9.8e-01
Total lipids (mmol/l) 4°C,24h 9.7e-01 8.6e-01 1.0e+00
Total lipids (mmol/l) 4°C,48h 9.8e-01 9.2e-01 1.0e+00
Total lipids (mmol/l) 21°C,24h 9.7e-01 8.8e-01 9.9e-01
Total lipids (mmol/l)  21°C,48h 9.3e-01 7.5e-01 9.9e-01
Phospholipids (mmaol/l) 4°C,24h 9.7e-01 8.9e-01 1.0e+00
Phospholipids (mmaol/l) 4°C,48h 9.7e-01 8.8e-01 1.0e+00
Phospholipids (mmol/l) 21°C,24h 9.9e-01 9.4e-01 1.0e+00
Phospholipids (mmaol/l) 21°C,48h 9.5e-01 8.6e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,24h 9.8e-01 8.7e-01 1.0e+00
Total cholesterol (mmol/l) 4°C,48h 9.7e-01 8.7e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,24h 9.8e-01 8.9e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,48h 9.2e-01 7.6e-01 9.8e-01
Cholesterol esters (mmol/l) 4°C,24h 9.8e-01 9.3e-01 1.0e+00
Cholesterol esters (mmol/l) 4°C,48h 9.7e-01 8.8e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,24h 9.6e-01 8.1e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,48h 9.0e-01 7.0e-01 9.7e-01
Free cholesterol (mmol/l) 4°C,24h 9.9e-01 9.4e-01 1.0e+00
Free cholesterol (mmol/l) 4°C,48h 9.9e-01 9.5e-01 1.0e+00
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Metabolic traits conditions correlation LCI UCI

Free cholesterol (mmaol/l) 21°C,24h 9.9e-01 9.5e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,48h 9.5e-01 8.1e-01 9.9e-01
Triglycerides (mmol/l) 4°C,24h 9.7e-01 8.5e-01 1.0e+00
Triglycerides (mmol/l) 4°C,48h 9.6e-01 8.6e-01 9.9e-01
Triglycerides (mmol/l) 21°C,24h 9.6e-01 8.5e-01 9.9e-01
Triglycerides (mmol/l) 21°C,48h 9.0e-01 6.9e-01 9.7e-01

Very Small VLDL

Particle concentration (mol/l) 4°C,24h 1.0e+00 9.6e-01 1.0e+00
Particle concentration (mol/l) 4°C,48h 9.9e-01 9.4e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.7e-01 8.6e-01 1.0e+00
Particle concentration (mol/l) 21°C,48h 9.2e-01 7.6e-01 9.8e-01
Total lipids (mmol/l) 4°C,24h 9.9e-01 9.6e-01 1.0e+00

Total lipids (mmol/l) 4°C,48h 9.8e-01 9.2e-01 1.0e+00

Total lipids (mmol/l) 21°C,24h 9.7e-01 8.6e-01 1.0e+00

Total lipids (mmol/l) 21°C,48h 9.2e-01 7.7e-01 9.8e-01
Phospholipids (mmaol/l) 4°C,24h 9.8e-01 9.1e-01 1.0e+00
Phospholipids (mmol/l) 4°C,48h 9.6e-01 8.4e-01 9.8e-01
Phospholipids (mmaol/l) 21°C,24h 9.5e-01 8.5e-01 9.9e-01
Phospholipids (mmaol/l) 21°C,48h 9.0e-01 7.2e-01 9.6e-01
Total cholesterol (mmol/l) 4°C,24h 9.7e-01 8.8e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.4e-01 7.8e-01 9.8e-01
Total cholesterol (mmol/l)  21°C,24h 9.4e-01 8.2e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,48h 8.2e-01 5.4e-01 9.3e-01
Cholesterol esters (mmol/l) 4°C,24h 9.7e-01 9.1e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,48h 9.5e-01 8.1e-01 9.8e-01
Cholesterol esters (mmol/l) 21°C,24h 9.5e-01 8.3e-01 9.8e-01
Cholesterol esters (mmol/l) 21°C,48h 7.7e-01 4.8e-01 9.4e-01
Free cholesterol (mmol/l) 4°C,24h 9.7e-01 8.9e-01 9.9e-01
Free cholesterol (mmol/l) 4°C,48h 9.3e-01 8.0e-01 9.8e-01
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Free cholesterol (mmaol/l) 21°C,24h 9.4e-01 8.0e-01 9.8e-01
Free cholesterol (mmol/l) 21°C,48h 9.1e-01 7.3e-01 9.6e-01
Triglycerides (mmol/l) 4°C,24h 9.9e-01 9.4e-01 1.0e+00
Triglycerides (mmol/l) 4°C,48h 9.8e-01 9.3e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.9e-01 9.2e-01 1.0e+00
Triglycerides (mmol/l) 21°C,48h 9.4e-01 7.9e-01 9.9e-01

IDL
Particle concentration (mol/l) 4°C,24h 9.7e-01 9.1e-01 9.9e-01
Particle concentration (mol/l) 4°C,48h 9.7e-01 8.7e-01 9.9e-01
Particle concentration (mol/l) 21°C,24h 9.5e-01 8.5e-01 9.9e-01
Particle concentration (mol/l) 21°C,48h 9.2e-01 7.7e-01 9.8e-01
Total lipids (mmol/l) 4°C,24h 9.7e-01 8.9e-01 1.0e+00
Total lipids (mmol/l) 4°C,48h 9.7e-01 8.6e-01 9.9e-01
Total lipids (mmol/l) 21°C,24h 9.3e-01 8.1e-01 9.8e-01
Total lipids (mmol/l)  21°C,48h 9.0e-01 7.1e-01 9.8e-01
Phospholipids (mmaol/l) 4°C,24h 9.5e-01 8.7e-01 9.8e-01
Phospholipids (mmaol/l) 4°C,48h 9.4e-01 8.3e-01 9.9e-01
Phospholipids (mmol/l) ~ 21°C,24h 8.9e-01 6.7e-01 9.8e-01
Phospholipids (mmaol/l) 21°C,48h 8.8e-01 6.7e-01 9.7e-01
Total cholesterol (mmol/l) 4°C,24h 9.3e-01 8.0e-01 9.8e-01
Total cholesterol (mmol/l) 4°C,48h 9.3e-01 7.6e-01 9.8e-01
Total cholesterol (mmol/l) 21°C,24h 9.3e-01 7.5e-01 9.8e-01
Total cholesterol (mmol/l) 21°C,48h 8.8e-01 6.7e-01 9.6e-01
Cholesterol esters (mmol/l) 4°C,24h 9.7e-01 8.8e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,48h 9.5e-01 8.2e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,24h 9.5e-01 8.3e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,48h 9.0e-01 7.0e-01 9.7e-01
Free cholesterol (mmol/l) 4°C,24h 9.3e-01 7.9e-01 9.7e-01
Free cholesterol (mmol/l) 4°C,48h 9.2e-01 7.4e-01 9.8e-01
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Metabolic traits conditions correlation LCI UCI

Free cholesterol (mmaol/l) 21°C,24h 8.4e-01 6.0e-01 9.6e-01
Free cholesterol (mmol/l) 21°C,48h 8.0e-01 5.3e-01 9.1e-01
Triglycerides (mmol/l) 4°C,24h 1.0e+00 1.0e+00 1.0e+00
Triglycerides (mmol/l) 4°C,48h 9.9e-01 9.5e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.7e-01 8.9e-01 9.9e-01
Triglycerides (mmoll/l) 21°C,48h 9.5e-01 8.6e-01 9.8e-01
Large LDL
Particle concentration (mol/l) 4°C,24h 9.5e-01 8.4e-01 9.8e-01
Particle concentration (mol/l) 4°C,48h 9.3e-01 8.0e-01 9.8e-01
Particle concentration (mol/l) 21°C,24h 9.2e-01 7.7e-01 9.7e-01
Particle concentration (mol/l) 21°C,48h 9.0e-01 7.6e-01 9.6e-01
Total lipids (mmol/l) 4°C,24h 9.5e-01 8.2e-01 9.8e-01
Total lipids (mmol/l) 4°C,48h 9.1e-01 7.4e-01 9.7e-01
Total lipids (mmol/l)  21°C,24h 9.1e-01 7.6e-01 9.8e-01
Total lipids (mmol/l) 21°C,48h 8.7e-01 7.1e-01 9.5e-01
Phospholipids (mmaol/l) 4°C,24h 9.4e-01 8.5e-01 9.8e-01
Phospholipids (mmaol/l) 4°C,48h 9.3e-01 7.9e-01 9.7e-01
Phospholipids (mmaol/l) 21°C,24h 9.1e-01 7.5e-01 9.7e-01
Phospholipids (mmaol/l) 21°C,48h 8.8e-01 7.3e-01 9.5e-01
Total cholesterol (mmol/l) 4°C,24h 9.7e-01 8.9e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.3e-01 7.9e-01 9.8e-01
Total cholesterol (mmol/l) 21°C,24h 9.1e-01 7.3e-01 9.7e-01
Total cholesterol (mmol/l) 21°C,48h 8.8e-01 6.9e-01 9.5e-01
Cholesterol esters (mmol/l) 4°C,24h 9.4e-01 7.9e-01 9.8e-01
Cholesterol esters (mmol/l) 4°C,48h 9.3e-01 7.9e-01 9.8e-01
Cholesterol esters (mmol/l) 21°C,24h 8.8e-01 7.1e-01 9.6e-01
Cholesterol esters (mmol/l) 21°C,48h 9.0e-01 7.0e-01 9.6e-01
Free cholesterol (mmol/l) 4°C,24h 9.5e-01 8.3e-01 9.9e-01
Free cholesterol (mmol/l) 4°C,48h 9.0e-01 7.1e-01 9.8e-01
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Free cholesterol (mmaol/l) 21°C,24h 8.2e-01 5.5e-01 9.6e-01
Free cholesterol (mmol/l) 21°C,48h 7.7e-01 4.6e-01 9.3e-01
Triglycerides (mmol/l) 4°C,24h 9.9e-01 9.6e-01 1.0e+00
Triglycerides (mmol/l) 4°C,48h 9.9e-01 9.4e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.6e-01 8.8e-01 9.9e-01
Triglycerides (mmol/l) 21°C,48h 9.6e-01 8.6e-01 9.8e-01
Medium LDL
Particle concentration (mol/l) 4°C,24h 9.3e-01 7.9e-01 9.8e-01
Particle concentration (mol/l) 4°C,48h 9.2e-01 7.6e-01 9.7e-01
Particle concentration (mol/l) 21°C,24h 8.8e-01 6.6e-01 9.6e-01
Particle concentration (mol/l) 21°C,48h 8.9e-01 7.0e-01 9.6e-01
Total lipids (mmol/l) 4°C,24h 9.4e-01 8.1e-01 9.9e-01
Total lipids (mmol/l) 4°C,48h 9.3e-01 7.8e-01 9.8e-01
Total lipids (mmol/l)  21°C,24h 8.7e-01 6.5e-01 9.5e-01
Total lipids (mmol/l) 21°C,48h 9.1e-01 7.3e-01 9.7e-01
Phospholipids (mmaol/l) 4°C,24h 9.7e-01 8.7e-01 9.8e-01
Phospholipids (mmol/l) 4°C,48h 9.5e-01 8.3e-01 9.8e-01
Phospholipids (mmaol/l) 21°C,24h 9.4e-01 8.2e-01 9.9e-01
Phospholipids (mmol/l)  21°C,48h 9.1e-01 7.5e-01 9.7e-01
Total cholesterol (mmol/l) 4°C,24h 9.5e-01 8.2e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.2e-01 7.6e-01 9.8e-01
Total cholesterol (mmol/l) 21°C,24h 8.5e-01 5.9e-01 9.3e-01
Total cholesterol (mmol/l) 21°C,48h 8.7e-01 6.7e-01 9.3e-01
Cholesterol esters (mmol/l) 4°C,24h 9.6e-01 8.6e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,48h 9.3e-01 7.8e-01 9.8e-01
Cholesterol esters (mmol/l) 21°C,24h 8.6e-01 6.2e-01 9.4e-01
Cholesterol esters (mmol/l) 21°C,48h 8.7e-01 6.9e-01 9.4e-01
Free cholesterol (mmol/l) 4°C,24h 9.4e-01 8.3e-01 9.8e-01
Free cholesterol (mmol/l) 4°C,48h 9.1e-01 7.6e-01 9.8e-01
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Metabolic traits conditions correlation LCI UCI

Free cholesterol (mmaol/l) 21°C,24h 8.7e-01 6.7e-01 9.4e-01
Free cholesterol (mmol/l) 21°C,48h 8.8e-01 6.7e-01 9.5e-01
Triglycerides (mmol/l) 4°C,24h 9.8e-01 9.3e-01 1.0e+00
Triglycerides (mmol/l) 4°C,48h 9.8e-01 9.3e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.5e-01 8.4e-01 9.8e-01
Triglycerides (mmol/l) 21°C,48h 9.4e-01 7.9e-01 9.8e-01
Small LDL
Particle concentration (mol/l) 4°C,24h 9.5e-01 8.3e-01 9.9e-01
Particle concentration (mol/l) 4°C,48h 9.3e-01 7.7e-01 9.8e-01
Particle concentration (mol/l) 21°C,24h 9.1e-01 7.4e-01 9.8e-01
Particle concentration (mol/l) 21°C,48h 9.2e-01 7.4e-01 9.8e-01
Total lipids (mmol/l) 4°C,24h 9.5e-01 8.0e-01 9.9e-01
Total lipids (mmol/l) 4°C,48h 9.2e-01 7.8e-01 9.8e-01
Total lipids (mmol/l) 21°C,24h 8.9e-01 6.9e-01 9.6e-01
Total lipids (mmol/l)  21°C,48h 9.3e-01 7.7e-01 9.8e-01
Phospholipids (mmaol/l) 4°C,24h 9.9e-01 9.5e-01 1.0e+00
Phospholipids (mmaol/l) 4°C,48h 9.7e-01 8.7e-01 9.9e-01
Phospholipids (mmol/l)  21°C,24h 9.6e-01 8.4e-01 9.9e-01
Phospholipids (mmaol/l) 21°C,48h 9.4e-01 8.3e-01 9.8e-01
Total cholesterol (mmol/l) 4°C,24h 9.4e-01 8.3e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.1e-01 7.6e-01 9.8e-01
Total cholesterol (mmol/l) 21°C,24h 8.4e-01 5.9e-01 9.4e-01
Total cholesterol (mmol/l) 21°C,48h 8.2e-01 5.4e-01 9.3e-01
Cholesterol esters (mmol/l) 4°C,24h 9.6e-01 8.1e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,48h 9.0e-01 7.2e-01 9.6e-01
Cholesterol esters (mmol/l) 21°C,24h 8.3e-01 5.5e-01 9.5e-01
Cholesterol esters (mmol/l) 21°C,48h 7.9e-01 4.4e-01 9.2e-01
Free cholesterol (mmol/l) 4°C,24h 9.5e-01 8.0e-01 9.9e-01
Free cholesterol (mmol/l) 4°C,48h 9.2e-01 7.7e-01 9.7e-01
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Free cholesterol (mmaol/l) 21°C,24h 8.8e-01 7.1e-01 9.5e-01
Free cholesterol (mmol/l) 21°C,48h 9.1e-01 7.3e-01 9.6e-01
Triglycerides (mmol/l) 4°C,24h 9.9e-01 9.6e-01 1.0e+00
Triglycerides (mmol/l) 4°C,48h 9.9e-01 9.4e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.9e-01 9.4e-01 1.0e+00
Triglycerides (mmol/l) 21°C,48h 9.7e-01 8.4e-01 1.0e+00

Very large HDL

Particle concentration (mol/l) 4°C,24h 9.8e-01 9.2e-01 1.0e+00
Particle concentration (mol/l) 4°C,48h 9.8e-01 9.3e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.8e-01 9.1e-01 1.0e+00
Particle concentration (mol/l) 21°C,48h 9.0e-01 7.3e-01 9.5e-01
Total lipids (mmol/l) 4°C,24h 9.8e-01 8.9e-01 1.0e+00

Total lipids (mmol/l) 4°C,48h 9.8e-01 9.1e-01 1.0e+00

Total lipids (mmol/l)  21°C,24h 9.8e-01 9.1e-01 1.0e+00

Total lipids (mmol/l) 21°C,48h 9.0e-01 7.4e-01 9.5e-01
Phospholipids (mmaol/l) 4°C,24h 9.9e-01 9.5e-01 1.0e+00
Phospholipids (mmaol/l) 4°C,48h 9.9e-01 9.5e-01 1.0e+00
Phospholipids (mmol/l)  21°C,24h 9.8e-01 9.0e-01 9.9e-01
Phospholipids (mmaol/l) 21°C,48h 9.6e-01 8.6e-01 9.8e-01
Total cholesterol (mmol/l) 4°C,24h 9.7e-01 8.8e-01 1.0e+00
Total cholesterol (mmol/l) 4°C,48h 9.8e-01 9.1e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,24h 9.8e-01 9.0e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,48h 8.5e-01 5.9e-01 9.5e-01
Cholesterol esters (mmol/l) 4°C,24h 9.7e-01 8.9e-01 1.0e+00
Cholesterol esters (mmol/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,24h 9.8e-01 9.2e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,48h 8.4e-01 6.1e-01 9.5e-01
Free cholesterol (mmol/l) 4°C,24h 9.8e-01 9.2e-01 1.0e+00
Free cholesterol (mmol/l) 4°C,48h 9.8e-01 9.2e-01 1.0e+00
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Free cholesterol (mmaol/l) 21°C,24h 9.7e-01 9.0e-01 9.9e-01
Free cholesterol (mmol/l) 21°C,48h 8.9e-01 7.1e-01 9.5e-01
Triglycerides (mmol/l) 4°C,24h 9.9e-01 9.4e-01 1.0e+00
Triglycerides (mmol/l) 4°C,48h 9.8e-01 9.1e-01 9.9e-01
Triglycerides (mmol/l) 21°C,24h 9.8e-01 8.9e-01 1.0e+00
Triglycerides (mmol/l) 21°C,48h 9.1e-01 7.3e-01 9.7e-01
Large HDL
Particle concentration (mol/l) 4°C,24h 9.8e-01 9.0e-01 1.0e+00
Particle concentration (mol/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.5e-01 8.2e-01 9.9e-01
Particle concentration (mol/l) 21°C,48h 9.4e-01 8.3e-01 9.9e-01
Total lipids (mmol/l) 4°C,24h 9.8e-01 9.4e-01 1.0e+00
Total lipids (mmol/l) 4°C,48h 9.9e-01 9.4e-01 1.0e+00
Total lipids (mmol/l)  21°C,24h 9.5e-01 8.3e-01 1.0e+00
Total lipids (mmol/l) 21°C,48h 9.4e-01 8.3e-01 9.8e-01
Phospholipids (mmaol/l) 4°C,24h 9.8e-01 9.1e-01 1.0e+00
Phospholipids (mmaol/l) 4°C,48h 9.9e-01 9.3e-01 1.0e+00
Phospholipids (mmol/l)  21°C,24h 9.4e-01 8.1e-01 9.9e-01
Phospholipids (mmaol/l) 21°C,48h 9.1e-01 7.6e-01 9.7e-01
Total cholesterol (mmol/l) 4°C,24h 9.9e-01 9.3e-01 1.0e+00
Total cholesterol (mmol/l) 4°C,48h 1.0e+00 9.7e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,24h 9.6e-01 8.3e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,48h 9.5e-01 8.5e-01 9.8e-01
Cholesterol esters (mmol/l) 4°C,24h 9.9e-01 9.4e-01 1.0e+00
Cholesterol esters (mmol/l) 4°C,48h 9.9e-01 9.6e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,24h 9.6e-01 8.6e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,48h 9.5e-01 8.6e-01 9.8e-01
Free cholesterol (mmol/l) 4°C,24h 9.9e-01 9.4e-01 1.0e+00
Free cholesterol (mmol/l) 4°C,48h 9.9e-01 9.6e-01 1.0e+00
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Free cholesterol (mmaol/l) 21°C,24h 9.6e-01 8.4e-01 9.9e-01
Free cholesterol (mmol/l) 21°C,48h 9.5e-01 8.4e-01 9.8e-01
Triglycerides (mmol/l) 4°C,24h 8.9e-01 6.3e-01 1.0e+00
Triglycerides (mmol/l) 4°C,48h 8.8e-01 6.2e-01 9.9e-01
Triglycerides (mmol/l) 21°C,24h 8.5e-01 5.5e-01 9.8e-01
Triglycerides (mmol/l) 21°C,48h 7.9e-01 4.8e-01 9.4e-01
Medium HDL
Particle concentration (mol/l) 4°C,24h 9.8e-01 9.2e-01 1.0e+00
Particle concentration (mol/l) 4°C,48h 9.7e-01 8.9e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.4e-01 8.3e-01 9.8e-01
Particle concentration (mol/l) 21°C,48h 8.0e-01 5.4e-01 9.1e-01
Total lipids (mmol/l) 4°C,24h 9.9e-01 9.4e-01 1.0e+00
Total lipids (mmol/l) 4°C,48h 9.7e-01 8.8e-01 9.9e-01
Total lipids (mmol/l)  21°C,24h 9.5e-01 8.4e-01 9.8e-01
Total lipids (mmol/l) 21°C,48h 8.0e-01 5.7e-01 9.2e-01
Phospholipids (mmaol/l) 4°C,24h 9.9e-01 9.5e-01 1.0e+00
Phospholipids (mmaol/l) 4°C,48h 9.7e-01 8.8e-01 1.0e+00
Phospholipids (mmaol/l) 21°C,24h 9.5e-01 8.6e-01 9.8e-01
Phospholipids (mmol/l)  21°C,48h 8.1e-01 5.8e-01 9.2e-01
Total cholesterol (mmol/l) 4°C,24h 9.9e-01 9.3e-01 1.0e+00
Total cholesterol (mmol/l) 4°C,48h 9.8e-01 9.3e-01 1.0e+00
Total cholesterol (mmol/l)  21°C,24h 9.7e-01 8.7e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,48h 7.6e-01 4.4e-01 9.4e-01
Cholesterol esters (mmol/l) 4°C,24h 9.8e-01 9.2e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,48h 9.9e-01 9.3e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,24h 9.6e-01 8.5e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,48h 7.8e-01 4.9e-01 9.4e-01
Free cholesterol (mmol/l) 4°C,24h 9.9e-01 9.5e-01 1.0e+00
Free cholesterol (mmol/l) 4°C,48h 9.7e-01 8.9e-01 1.0e+00
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Free cholesterol (mmaol/l) 21°C,24h 9.7e-01 8.9e-01 9.9e-01
Free cholesterol (mmol/l) 21°C,48h 7.6e-01 4.2e-01 9.3e-01
Triglycerides (mmol/l) 4°C,24h 9.8e-01 9.2e-01 1.0e+00
Triglycerides (mmol/l) 4°C,48h 9.7e-01 8.6e-01 9.9e-01
Triglycerides (mmol/l) 21°C,24h 9.7e-01 8.8e-01 9.9e-01
Triglycerides (mmol/l) 21°C,48h 9.3e-01 7.6e-01 9.9e-01
Small HDL
Particle concentration (mol/l) 4°C,24h 9.5e-01 8.2e-01 9.9e-01
Particle concentration (mol/l) 4°C,48h 9.5e-01 8.0e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.5e-01 8.3e-01 9.9e-01
Particle concentration (mol/l) 21°C,48h 6.5e-01 2.4e-01 8.7e-01
Total lipids (mmol/l) 4°C,24h 9.6e-01 8.5e-01 9.9e-01
Total lipids (mmol/l) 4°C,48h 9.5e-01 8.4e-01 9.9e-01
Total lipids (mmol/l) 21°C,24h 9.3e-01 8.1e-01 9.7e-01
Total lipids (mmol/l)  21°C,48h 7.0e-01 3.3e-01 9.0e-01
Phospholipids (mmaol/l) 4°C,24h 9.7e-01 8.6e-01 1.0e+00
Phospholipids (mmol/l) 4°C,48h 9.6e-01 8.8e-01 9.9e-01
Phospholipids (mmol/l) 21°C,24h 9.2e-01 7.7e-01 9.7e-01
Phospholipids (mmaol/l) 21°C,48h 6.1e-01 2.1e-01 8.4e-01
Total cholesterol (mmol/l) 4°C,24h 8.9e-01 6.5e-01 9.8e-01
Total cholesterol (mmol/l) 4°C,48h 8.4e-01 5.3e-01 9.8e-01
Total cholesterol (mmol/l) 21°C,24h 8.5e-01 5.9e-01 9.7e-01
Total cholesterol (mmol/l) 21°C,48h 6.2e-01 2.6e-01 8.7e-01
Cholesterol esters (mmol/l) 4°C,24h 9.0e-01 7.1e-01 9.8e-01
Cholesterol esters (mmol/l) 4°C,48h 9.0e-01 6.7e-01 9.8e-01
Cholesterol esters (mmol/l) 21°C,24h 8.3e-01 5.5e-01 9.6e-01
Cholesterol esters (mmol/l) 21°C,48h 6.7e-01 2.7e-01 8.9e-01
Free cholesterol (mmol/l) 4°C,24h 9.5e-01 8.1e-01 9.9e-01
Free cholesterol (mmol/l) 4°C,48h 9.8e-01 8.9e-01 9.9e-01
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Free cholesterol (mmaol/l) 21°C,24h 9.1e-01 7.5e-01 9.7e-01
Free cholesterol (mmol/l) 21°C,48h 6.0e-01 2.3e-01 8.6e-01
Triglycerides (mmol/l) 4°C,24h 9.9e-01 9.7e-01 1.0e+00
Triglycerides (mmol/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.8e-01 9.3e-01 1.0e+00
Triglycerides (mmol/l) 21°C,48h 9.7e-01 8.9e-01 9.9e-01
Lipoprotein particle size
VLDL particle size (nm) 4°C,24h 9.8e-01 9.2e-01 1.0e+00
VLDL particle size (nm) 4°C,48h 9.7e-01 8.9e-01 9.9e-01
VLDL particle size (nm) 21°C,24h 9.5e-01 8.2e-01 9.9e-01
VLDL particle size (nm) 21°C,48h 9.1e-01 7.4e-01 9.8e-01
LDL particle size (nm) 4°C,24h 9.5e-01 8.6e-01 9.8e-01
LDL particle size (nm) 4°C,48h 9.4e-01 8.4e-01 9.8e-01
LDL particle size (nm) 21°C,24h 9.4e-01 8.3e-01 9.7e-01
LDL particle size (nm) 21°C,48h 7.0e-01 4.1e-01 8.6e-01
HDL particle size (nm) 4°C,24h 9.9e-01 9.5e-01 1.0e+00
HDL particle size (nm) 4°C,48h 9.9e-01 9.5e-01 1.0e+00
HDL particle size (nm) 21°C,24h 9.9e-01 9.5e-01 1.0e+00
HDL particle size (nm) 21°C,48h 9.7e-01 8.8e-01 9.9e-01
Cholesterol
Total cholesterol (mmol/l) 4°C,24h 9.7e-01 8.6e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.5e-01 8.6e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,24h 9.3e-01 7.9e-01 9.8e-01
Total cholesterol (mmol/l) 21°C,48h 9.3e-01 7.9e-01 9.7e-01
VLDL cholesterol (mmol/l) 4°C,24h 9.8e-01 9.1e-01 1.0e+00
VLDL cholesterol (mmol/l) 4°C,48h 9.8e-01 8.9e-01 1.0e+00
VLDL cholesterol (mmol/l) 21°C,24h 9.7e-01 8.8e-01 1.0e+00
VLDL cholesterol (mmol/l) 21°C,48h 8.9e-01 6.5e-01 9.7e-01
Remnant cholesterol (mmol/l) 4°C,24h 9.8e-01 9.0e-01 1.0e+00
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Remnant cholesterol (mmol/l) 4°C,48h 9.7e-01 8.7e-01 1.0e+00
Remnant cholesterol (mmol/l) 21°C,24h 9.7e-01 8.8e-01 1.0e+00
Remnant cholesterol (mmol/l) 21°C,48h 9.2e-01 7.8e-01 9.8e-01
LDL cholesterol (mmol/l) 4°C,24h 9.6e-01 8.6e-01 9.9e-01
LDL cholesterol (mmol/l) 4°C,48h 9.3e-01 7.7e-01 9.8e-01
LDL cholesterol (mmol/l) 21°C,24h 8.6e-01 6.3e-01 9.5e-01
LDL cholesterol (mmol/l) 21°C,48h 9.0e-01 7.4e-01 9.6e-01
HDL cholesterol (mmol/l) 4°C,24h 9.9e-01 9.1e-01 1.0e+00
HDL cholesterol (mmol/l) 4°C,48h 9.8e-01 9.2e-01 1.0e+00
HDL cholesterol (mmol/l) 21°C,24h 9.5e-01 8.1e-01 9.9e-01
HDL cholesterol (mmol/l) 21°C,48h 8.7e-01 6.9e-01 9.6e-01
HDL2 cholesterol (mmol/l) 4°C,24h 9.9e-01 9.2e-01 1.0e+00
HDL2 cholesterol (mmol/l) 4°C,48h 9.8e-01 9.0e-01 9.9e-01
HDL2 cholesterol (mmol/l) 21°C,24h 9.5e-01 8.2e-01 9.9e-01
HDL2 cholesterol (mmol/l) 21°C,48h 9.0e-01 7.2e-01 9.7e-01
HDL3 cholesterol (mmol/l) 4°C,24h 9.8e-01 9.4e-01 1.0e+00
HDL3 cholesterol (mmol/l) 4°C,48h 9.5e-01 8.6e-01 9.8e-01
HDL3 cholesterol (mmol/l) 21°C,24h 8.7e-01 6.4e-01 9.5e-01
HDL3 cholesterol (mmol/l) 21°C,48h 4.7e-01 -4.5e-03 8.1e-01
Esterified cholesterol (mmol/l) 4°C,24h 9.5e-01 8.3e-01 9.9e-01
Esterified cholesterol (mmol/l) 4°C,48h 9.2e-01 7.2e-01 9.7e-01
Esterified cholesterol (mmol/l) 21°C,24h 9.1e-01 7.5e-01 9.8e-01
Esterified cholesterol (mmol/l) 21°C,48h 8.6e-01 6.8e-01 9.4e-01
Free cholesterol (mmaol/l) 4°C,24h 9.2e-01 6.9e-01 9.9e-01
Free cholesterol (mmol/l) 4°C,48h 9.8e-01 9.1e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,24h 9.5e-01 8.0e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,48h 9.6e-01 8.6e-01 9.9e-01
Glycerides and phospholipids
Triglycerides (mmol/l) 4°C,24h 9.9e-01 9.5e-01 1.0e+00

Diana L Santos Ferreira et al.

56



H

o metabolites ﬂ/w\p\py

Metabolic traits conditions correlation LCI UCI

Triglycerides (mmol/l) 4°C,48h 9.9e-01 9.5e-01 1.0e+00

Triglycerides (mmol/l) 21°C,24h 9.8e-01 9.0e-01 1.0e+00

Triglycerides (mmol/l) 21°C,48h 9.2e-01 7.7e-01 9.9e-01

VLDL triglycerides (mmol/l) 4°C,24h 9.9e-01 9.6e-01 1.0e+00

VLDL triglycerides (mmol/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00

VLDL triglycerides (mmol/l) 21°C,24h 9.6e-01 8.3e-01 1.0e+00

VLDL triglycerides (mmol/l) 21°C,48h 8.8e-01 6.4e-01 9.7e-01

LDL triglycerides (mmol/l) 4°C,24h 1.0e+00 9.7e-01 1.0e+00

LDL triglycerides (mmol/l) 4°C,48h 9.9e-01 9.4e-01 1.0e+00

LDL triglycerides (mmol/l) 21°C,24h 9.7e-01 9.0e-01 9.9e-01

LDL triglycerides (mmol/l) 21°C,48h 9.5e-01 8.2e-01 9.8e-01

HDL triglycerides (mmol/l) 4°C,24h 1.0e+00 9.6e-01 1.0e+00

HDL triglycerides (mmol/l) 4°C,48h 1.0e+00 9.7e-01 1.0e+00

HDL triglycerides (mmol/l) 21°C,24h 9.9e-01 9.3e-01 1.0e+00

HDL triglycerides (mmol/l) 21°C,48h 9.8e-01 9.0e-01 1.0e+00

Diacylglycerol (mmol/l) 4°C,24h 3.2e-01 -2.2e-01 7.4e-01

Diacylglycerol (mmol/l) 4°C,48h 1.9e-01 -3.7e-01 6.3e-01

Diacylglycerol (mmol/l) 21°C,24h 2.8e-01 -3.3e-01 7.1e-01

Diacylglycerol (mmol/l) 21°C,48h 5.3e-01 1.3e-02 8.2e-01

Phosphoglycerides (mmol/l) 4°C,24h 9.5e-01 8.5e-01 9.9e-01
Phosphoglycerides (mmol/l) 4°C,48h 9.5e-01 8.1e-01 9.9e-01
Phosphoglycerides (mmol/l) 21°C,24h 9.1e-01 7.6e-01 9.8e-01
Phosphoglycerides (mmol/l) 21°C,48h 8.9e-01 6.8e-01 9.5e-01
Phosphatidylcholine + other cholines (mmol/l) 4°C,24h 9.5e-01 8.1e-01 9.9e-01
Phosphatidylcholine + other cholines (mmol/l) 4°C,48h 9.5e-01 8.1e-01 9.9e-01
Phosphatidylcholine + other cholines (mmol/l) 21°C,24h 9.4e-01 8.1e-01 9.8e-01
Phosphatidylcholine + other cholines (mmol/l) 21°C,48h 8.9e-01 6.8e-01 9.7e-01
Sphingomyelins (mmol/l) 4°C,24h 6.9e-01 3.0e-01 8.9e-01

Sphingomyelins (mmol/l) 4°C,48h 6.9e-01 4.3e-01 8.5e-01
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Sphingomyelins (mmol/l) 21°C,24h 6.6e-01 2.1e-01 8.7e-01
Sphingomyelins (mmol/l) 21°C,48h 6.5e-01 1.8e-01 8.7e-01
Cholines (mmol/l) 4°C,24h 8.5e-01 6.2e-01 9.6e-01
Cholines (mmol/l) 4°C,48h 8.3e-01 5.8e-01 9.5e-01
Cholines (mmol/l) 21°C,24h 7.8e-01 4.8e-01 9.3e-01
Cholines (mmol/l) 21°C,48h 6.7e-01 2.0e-01 9.1e-01
Apolipoproteins
Apolipoprotein A-I (g/l) 4°C,24h 9.8e-01 9.2e-01 1.0e+00
Apolipoprotein A-I (g/l) 4°C,48h 9.8e-01 9.3e-01 9.9e-01
Apolipoprotein A-I (g/l) 21°C,24h 9.7e-01 8.7e-01 1.0e+00
Apolipoprotein A-l (g/l)  21°C,48h 8.5e-01 6.8e-01 9.5e-01
Apolipoprotein B (g/l) 4°C,24h 9.9e-01 9.4e-01 1.0e+00
Apolipoprotein B (g/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00
Apolipoprotein B (g/l) 21°C,24h 9.7e-01 8.9e-01 9.9e-01
Apolipoprotein B (g/l) 21°C,48h 9.5e-01 8.2e-01 9.9e-01
Fatty acids
Total fatty acids (mmol/l) 4°C,24h 9.5e-01 8.0e-01 9.9e-01
Total fatty acids (mmol/l) 4°C,48h 9.7e-01 8.5e-01 1.0e+00
Total fatty acids (mmol/l) 21°C,24h 9.6e-01 8.7e-01 1.0e+00
Total fatty acids (mmol/l) 21°C,48h 9.6e-01 8.7e-01 1.0e+00
Fatty acid chain length 4°C,24h 7.6e-01 4.0e-01 9.4e-01
Fatty acid chain length 4°C,48h 7.9e-01 4.8e-01 9.6e-01
Fatty acid chain length ~ 21°C,24h 8.8e-01 6.7e-01 9.8e-01
Fatty acid chain length 21°C,48h 8.5e-01 5.5e-01 9.5e-01
Degree of unsaturation 4°C,24h 9.2e-01 7.3e-01 9.9e-01
Degree of unsaturation 4°C,48h 9.5e-01 8.1e-01 9.9e-01
Degree of unsaturation 21°C,24h 9.0e-01 6.8e-01 9.7e-01
Degree of unsaturation 21°C,48h 9.1e-01 7.2e-01 9.7e-01
Docosahexaenoic acid (mmol/l) 4°C,24h 9.1e-01 6.6e-01 1.0e+00
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Docosahexaenoic acid (mmol/l) 4°C,48h 9.1e-01 6.9e-01 9.9e-01
Docosahexaenoic acid (mmol/l) 21°C,24h 9.5e-01 8.1e-01 9.9e-01
Docosahexaenoic acid (mmol/l) 21°C,48h 9.4e-01 8.1e-01 9.8e-01
Linoleic acid (mmol/l) 4°C,24h 9.7e-01 8.8e-01 1.0e+00

Linoleic acid (mmol/l) 4°C,48h 9.7e-01 8.7e-01 9.9e-01

Linoleic acid (mmol/l) 21°C,24h 9.7e-01 8.7e-01 1.0e+00

Linoleic acid (mmol/l) 21°C,48h 9.5e-01 8.4e-01 9.8e-01
Conjugated linoleic acid (mmol/l) 4°C,24h 5.4e-01 -4.6e-03 8.6e-01
Conjugated linoleic acid (mmol/l) 4°C,48h 5.5e-01 1.5e-03 8.5e-01
Conjugated linoleic acid (mmol/l) 21°C,24h 7.1e-01 2.8e-01 9.3e-01
Conjugated linoleic acid (mmol/l) 21°C,48h 6.3e-01 1.4e-01 9.0e-01
n-3 fatty acids (mmol/l) 4°C,24h 8.8e-01 5.7e-01 9.9e-01

n-3 fatty acids (mmol/l) 4°C,48h 9.1e-01 6.7e-01 9.8e-01

n-3 fatty acids (mmol/l) 21°C,24h 9.7e-01 8.7e-01 1.0e+00

n-3 fatty acids (mmol/l) 21°C,48h 9.5e-01 8.3e-01 9.9e-01

n-6 fatty acids (mmol/l) 4°C,24h 9.4e-01 7.7e-01 9.9e-01

n-6 fatty acids (mmol/l) 4°C,48h 9.5e-01 8.5e-01 9.9e-01

n-6 fatty acids (mmol/l) 21°C,24h 9.6e-01 8.5e-01 9.9e-01

n-6 fatty acids (mmol/l) 21°C,48h 9.5e-01 8.5e-01 9.8e-01

PUFA (mmol/l) 4°C,24h 9.5e-01 7.9e-01 1.0e+00

PUFA (mmol/l) 4°C,48h 9.7e-01 8.9e-01 9.9e-01

PUFA (mmol/l) 21°C,24h 9.8e-01 8.9e-01 1.0e+00

PUFA (mmol/l) 21°C,48h 9.6e-01 8.6e-01 9.8e-01

MUFA (mmol/l) 4°C,24h 9.8e-01 8.9e-01 1.0e+00

MUFA (mmol/l) 4°C,48h 9.9e-01 9.3e-01 1.0e+00

MUFA (mmaol/l) 21°C,24h 9.7e-01 8.6e-01 1.0e+00

MUFA (mmol/l) 21°C,48h 9.7e-01 8.5e-01 1.0e+00

Saturated fatty acids (mmol/l) 4°C,24h 9.7e-01 8.2e-01 1.0e+00
Saturated fatty acids (mmol/l) 4°C,48h 9.8e-01 9.2e-01 1.0e+00
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Saturated fatty acids (mmol/l) 21°C,24h 9.5e-01 8.2e-01 1.0e+00

Saturated fatty acids (mmol/l) 21°C,48h 9.7e-01 8.7e-01 9.9e-01

Glycolysis related metabolites

Glucose (mmol/l) 4°C,24h 9.7e-01 9.1e-01 9.9e-01
Glucose (mmol/l) 4°C,48h 9.1e-01 7.3e-01 9.7e-01
Glucose (mmol/l) 21°C,24h 7.0e-01 3.5e-01 9.3e-01
Glucose (mmol/l) 21°C,48h 4.8e-01 1.0e-01 7.4e-01
Lactate (mmol/l) 4°C,24h 7.3e-01 3.7e-01 9.0e-01
Lactate (mmol/l) 4°C,48h 5.5e-01 1.9e-01 8.3e-01
Lactate (mmol/l) 21°C,24h 3.3e-01 -1.3e-01 6.6e-01
Lactate (mmol/l) 21°C,48h 5.2e-01 1.0e-01 7.7e-01
Pyruvate (mmol/l) 4°C,24h 4.4e-01 1.4e-02 7.7e-01
Pyruvate (mmoll/l) 4°C,48h 2.8e-01 -9.7e-02 6.2e-01
Pyruvate (mmol/l) 21°C,24h -6.5e-02 -5.5e-01 4.5e-01
Pyruvate (mmol/l) 21°C,48h -6.6e-02 -5.7e-01 4.1e-01
Citrate (mmol/l) 4°C,24h 8.6e-01 6.3e-01 9.5e-01
Citrate (mmol/l) 4°C,48h 8.2e-01 5.3e-01 9.5e-01
Citrate (mmol/l) 21°C,24h 8.0e-01 4.7e-01 9.5e-01
Citrate (mmol/l) 21°C,48h 8.7e-01 6.3e-01 9.8e-01
Glycerol (mmol/l) 4°C,24h 9.0e-01 7.2e-01 9.6e-01
Glycerol (mmol/l) 4°C,48h 4.9e-01 5.1e-02 8.0e-01
Glycerol (mmol/l) 21°C,24h 6.7e-01 3.1e-01 8.6e-01
Glycerol (mmol/l) 21°C,48h 5.1e-01 8.3e-02 8.1e-01

Amino acids

Alanine (mmol/l) 4°C,24h 9.5e-01 8.3e-01 9.8e-01
Alanine (mmol/l) 4°C,48h 9.2e-01 7.9e-01 9.6e-01
Alanine (mmol/l) 21°C,24h 8.6e-01 6.1e-01 9.6e-01
Alanine (mmol/l) 21°C,48h 5.6e-01 8.3e-02 8.5e-01
Glutamine (mmol/l) 4°C,24h 9.6e-01 8.6e-01 9.9e-01
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Glutamine (mmol/l) 4°C,48h 9.4e-01 7.9e-01 9.9e-01
Glutamine (mmol/l) 21°C,24h 9.2e-01 7.5e-01 9.7e-01
Glutamine (mmol/l) 21°C,48h 8.1e-01 4.4e-01 9.5e-01
Histidine (mmol/l) 4°C,24h 3.9e-01 -1.2e-01 7.5e-01
Histidine (mmol/l) 4°C,48h 5.6e-01 1.3e-01 8.4e-01
Histidine (mmol/l) 21°C,24h 5.0e-01 7.4e-03 8.3e-01
Histidine (mmol/l) 21°C,48h 4.8e-01 8.2e-02 8.0e-01
Glycine (mmol/l) 4°C,24h 8.9e-01 6.9e-01 9.8e-01
Glycine (mmol/l) 4°C,48h 8.0e-01 4.0e-01 9.5e-01
Glycine (mmol/l)  21°C,24h 8.9e-01 6.8e-01 9.8e-01
Glycine (mmol/l) 21°C,48h 7.7e-01 4.8e-01 9.3e-01
Branched-chain amino acids
Isoleucine (mmol/l) 4°C,24h 9.8e-01 9.0e-01 9.9e-01
Isoleucine (mmol/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00
Isoleucine (mmol/l) 21°C,24h 9.2e-01 7.7e-01 9.9e-01
Isoleucine (mmol/l) 21°C,48h 9.4e-01 7.8e-01 1.0e+00
Leucine (mmol/l) 4°C,24h 9.8e-01 9.1e-01 1.0e+00
Leucine (mmol/l) 4°C,48h 9.7e-01 9.0e-01 1.0e+00
Leucine (mmol/l) 21°C,24h 9.1e-01 7.4e-01 9.8e-01
Leucine (mmol/l) 21°C,48h 9.2e-01 7.8e-01 9.8e-01
Valine (mmoll/l) 4°C,24h 9.8e-01 9.2e-01 1.0e+00
Valine (mmol/l) 4°C,48h 9.8e-01 9.2e-01 1.0e+00
Valine (mmol/l) 21°C,24h 9.6e-01 8.6e-01 9.9e-01
Valine (mmol/l)  21°C,48h 9.5e-01 8.4e-01 9.9e-01
Aromatic amino acids

Phenylalanine (mmol/l) 4°C,24h 7.4e-01 4.5e-01 9.1e-01
Phenylalanine (mmol/l) 4°C,48h 7.3e-01 4.9e-01 8.6e-01
Phenylalanine (mmol/l) 21°C,24h 7.7e-01 5.1e-01 9.0e-01
Phenylalanine (mmol/l) 21°C,48h 6.5e-01 3.4e-01 8.3e-01
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Tyrosine (mmol/l) 4°C,24h 8.9e-01 6.6e-01 9.8e-01
Tyrosine (mmol/l) 4°C,48h 8.9e-01 6.6e-01 9.8e-01
Tyrosine (mmol/l) 21°C,24h 8.9e-01 6.4e-01 9.7e-01
Tyrosine (mmol/l) 21°C,48h 8.6e-01 6.3e-01 9.7e-01
Ketone bodies
Acetate (mmol/l) 4°C,24h 8.3e-01 5.5e-01 9.6e-01
Acetate (mmol/l) 4°C,48h 7.0e-01 3.9e-01 8.7e-01
Acetate (mmol/l) 21°C,24h 4.5e-01 4.2e-02 7.9e-01
Acetate (mmol/l) 21°C,48h 6.0e-01 2.5e-01 8.2e-01
Beta-hydroxybutyrate (mmol/l) 4°C,24h 8.7e-01 5.6e-01 9.7e-01
Beta-hydroxybutyrate (mmaol/l) 4°C,48h 7.3e-01 3.4e-01 9.5e-01
Beta-hydroxybutyrate (mmaol/l) 21°C,24h 8.6e-01 6.4e-01 9.6e-01
Beta-hydroxybutyrate (mmol/l) ~ 21°C,48h 7.3e-01 3.8e-01 9.0e-01
Fluid balance
Creatinine (mmol/l) 4°C,24h 9.3e-01 8.1e-01 9.7e-01
Creatinine (mmol/l) 4°C,48h 9.6e-01 8.8e-01 9.9e-01
Creatinine (mmol/l) 21°C,24h 9.4e-01 8.3e-01 9.8e-01
Creatinine (mmol/l) 21°C,48h 9.5e-01 8.5e-01 9.7e-01
Albumin (signal area) 4°C,24h 9.6e-01 8.5e-01 9.8e-01
Albumin (signal area) 4°C,48h 9.1e-01 7.3e-01 9.8e-01
Albumin (signal area) 21°C,24h 8.5e-01 5.3e-01 9.6e-01
Albumin (signal area) 21°C,48h 9.0e-01 6.9e-01 9.8e-01
Inflammation
Glycoprotein acetyls (mmol/l) 4°C,24h 9.9e-01 9.4e-01 1.0e+00
Glycoprotein acetyls (mmol/l) 4°C,48h 9.9e-01 9.5e-01 1.0e+00
Glycoprotein acetyls (mmol/l) 21°C,24h 9.9e-01 9.4e-01 1.0e+00
Glycoprotein acetyls (mmol/l) 21°C,48h 9.7e-01 8.9e-01 9.9e-01
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Table S3. Spearman’s correlation: EDTA-plasma, pre-storage handling effects. Spearman’s rank
correlation coefficients between metabolic concentrations (or values) in reference samples
(condition: 4 °C, 1.5 h) and samples incubated at (i) 4 °C, 24 h; (ii) 4 °C, 48 h; (iii) 21 °C, 24 h;
(iv) 21 °C, 48 h, before centrifugation (see Figures 3-4, S2). Pyruvate, glycerol and glycine are
not quantified in EDTA-plasma samples due to the interfering resonances of EDTA on their

signals. Abbreviations: C=cholesterol; IDL=intermediate-density lipoprotein; LCl=lower confidence interval;
LDL=low-density lipoprotein;, HDL=high-density lipoprotein; ~MUFA=monounsaturated fatty acids;
PUFA=polyunsaturated fatty acids; UCI= upper confidence interval; VLDL=very-low-density lipoprotein.

Metabolic traits conditions correlation LCI UCI

Lipoprotein subclasses

Extremely large VLDL

Particle concentration (mol/l) 4°C,24h 8.5e-01 5.7e-01 9.6e-01
Particle concentration (mol/l) 4°C,48h 9.5e-01 8.4e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.7e-01 8.9e-01 9.9e-01
Particle concentration (mol/l) 21°C,48h 7.3e-01 3.3e-01 9.4e-01
Total lipids (mmol/l) 4°C,24h 8.5e-01 5.5e-01 9.7e-01

Total lipids (mmol/l) 4°C,48h 9.5e-01 8.2e-01 9.9e-01

Total lipids (mmol/l) 21°C,24h 9.7e-01 9.0e-01 1.0e+00

Total lipids (mmol/l) 21°C,48h 7.3e-01 3.4e-01 9.4e-01
Phospholipids (mmol/l) ~ 4°C,24h 8.9e-01 6.7e-01 9.7e-01
Phospholipids (mmol/l) 4°C,48h 9.7e-01 8.9e-01 1.0e+00
Phospholipids (mmol/l) 21°C,24h 9.8e-01 9.4e-01 1.0e+00
Phospholipids (mmol/l) 21°C,48h 7.9e-01 4.6e-01 9.5e-01
Total cholesterol (mmol/l) 4°C,24h 8.5e-01 5.3e-01 9.7e-01
Total cholesterol (mmol/l) 4°C,48h 9.5e-01 7.9e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,24h 9.7e-01 8.9e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,48h 7.5e-01 3.9e-01 9.4e-01
Cholesterol esters (mmol/l) 4°C,24h 8.3e-01 5.4e-01 9.7e-01
Cholesterol esters (mmol/l) 4°C,48h 9.4e-01 7.7e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,24h 9.5e-01 8.0e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,48h 7.4e-01 3.6e-01 9.3e-01
Free cholesterol (mmol/l) 4°C,24h 9.0e-01 6.8e-01 9.8e-01
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Free cholesterol (mmol/l) 4°C,48h 9.7e-01 8.9e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,24h 9.8e-01 9.3e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,48h 8.0e-01 5.2e-01 9.5e-01
Triglycerides (mmol/l) 4°C,24h 8.5e-01 5.4e-01 9.6e-01
Triglycerides (mmol/l) 4°C,48h 9.6e-01 8.6e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.7e-01 8.9e-01 9.9e-01
Triglycerides (mmol/l) 21°C,48h 7.2e-01 3.5e-01 9.2e-01
Very large VLDL
Particle concentration (mol/l) 4°C,24h 9.3e-01 7.6e-01 9.9e-01
Particle concentration (mol/l) 4°C,48h 9.6e-01 8.7e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.9e-01 9.6e-01 1.0e+00
Particle concentration (mol/l) 21°C,48h 8.6e-01 6.4e-01 9.7e-01
Total lipids (mmol/l) 4°C,24h 9.3e-01 7.6e-01 9.8e-01
Total lipids (mmol/l) 4°C,48h 9.6e-01 8.7e-01 1.0e+00
Total lipids (mmol/l) 21°C,24h 9.9e-01 9.6e-01 1.0e+00
Total lipids (mmol/l) 21°C,48h 8.7e-01 6.2e-01 9.7e-01
Phospholipids (mmol/l) 4°C,24h 9.2e-01 7.2e-01 9.8e-01
Phospholipids (mmol/l) 4°C,48h 9.6e-01 8.8e-01 9.9e-01
Phospholipids (mmol/l) 21°C,24h 9.9e-01 9.6e-01 1.0e+00
Phospholipids (mmol/l) 21°C,48h 8.6e-01 5.7e-01 9.6e-01
Total cholesterol (mmol/l) 4°C,24h 9.0e-01 6.9e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.5e-01 8.1e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,24h 9.9e-01 9.5e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,48h 8.1e-01 5.2e-01 9.6e-01
Cholesterol esters (mmol/l) 4°C,24h 8.8e-01 6.7e-01 9.8e-01
Cholesterol esters (mmol/l) 4°C,48h 9.5e-01 8.6e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,24h 9.9e-01 9.2e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,48h 8.0e-01 5.1e-01 9.6e-01
Free cholesterol (mmol/l) 4°C,24h 9.2e-01 7.6e-01 9.8e-01
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Free cholesterol (mmol/l) 4°C,48h 9.5e-01 8.4e-01 9.9e-01
Free cholesterol (mmol/l) 21°C,24h 9.9e-01 9.6e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,48h 8.6e-01 6.6e-01 9.6e-01
Triglycerides (mmol/l) 4°C,24h 9.3e-01 7.6e-01 9.9e-01
Triglycerides (mmol/l) 4°C,48h 9.7e-01 8.8e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.9e-01 9.5e-01 1.0e+00
Triglycerides (mmol/l) 21°C,48h 8.7e-01 6.2e-01 9.7e-01
Large VLDL
Particle concentration (mol/l) 4°C,24h 9.7e-01 8.9e-01 1.0e+00
Particle concentration (mol/l) 4°C,48h 9.7e-01 8.8e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.6e-01 8.5e-01 1.0e+00
Particle concentration (mol/l) 21°C,48h 8.6e-01 6.2e-01 9.6e-01
Total lipids (mmol/l) 4°C,24h 9.6e-01 8.5e-01 9.9e-01
Total lipids (mmol/l) 4°C,48h 9.7e-01 9.1e-01 1.0e+00
Total lipids (mmol/l) 21°C,24h 9.7e-01 8.8e-01 1.0e+00
Total lipids (mmol/l) 21°C,48h 8.7e-01 6.5e-01 9.6e-01
Phospholipids (mmol/l) 4°C,24h 9.5e-01 8.2e-01 9.9e-01
Phospholipids (mmol/l) 4°C,48h 9.8e-01 9.3e-01 1.0e+00
Phospholipids (mmol/l) 21°C,24h 9.6e-01 8.3e-01 1.0e+00
Phospholipids (mmol/l) 21°C,48h 8.8e-01 6.7e-01 9.7e-01
Total cholesterol (mmol/l) 4°C,24h 9.5e-01 8.4e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.7e-01 9.0e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,24h 9.8e-01 9.1e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,48h 8.8e-01 6.4e-01 9.6e-01
Cholesterol esters (mmol/l) 4°C,24h 9.2e-01 7.0e-01 1.0e+00
Cholesterol esters (mmol/l) 4°C,48h 9.5e-01 8.2e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,24h 9.7e-01 9.1e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,48h 8.5e-01 5.9e-01 9.6e-01
Free cholesterol (mmol/l) 4°C,24h 9.5e-01 8.2e-01 9.9e-01
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Metabolic traits conditions correlation LCI UCI

Free cholesterol (mmol/l) 4°C,48h 9.7e-01 8.8e-01 9.9e-01
Free cholesterol (mmol/l) 21°C,24h 9.9e-01 9.5e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,48h 8.8e-01 6.9e-01 9.8e-01
Triglycerides (mmol/l) 4°C,24h 9.8e-01 9.1e-01 1.0e+00
Triglycerides (mmol/l) 4°C,48h 9.7e-01 8.3e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.4e-01 7.9e-01 9.9e-01
Triglycerides (mmol/l) 21°C,48h 8.6e-01 6.2e-01 9.6e-01
Medium VLDL
Particle concentration (mol/l) 4°C,24h 9.2e-01 6.8e-01 9.9e-01
Particle concentration (mol/l) 4°C,48h 9.8e-01 8.9e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.4e-01 8.0e-01 9.9e-01
Particle concentration (mol/l) 21°C,48h 8.4e-01 5.2e-01 9.7e-01
Total lipids (mmol/l) 4°C,24h 9.3e-01 7.7e-01 9.9e-01
Total lipids (mmol/l) 4°C,48h 9.9e-01 9.5e-01 1.0e+00
Total lipids (mmol/l) 21°C,24h 9.4e-01 7.9e-01 9.9e-01
Total lipids (mmol/l) 21°C,48h 8.3e-01 5.2e-01 9.7e-01
Phospholipids (mmol/l) ~ 4°C,24h 9.2e-01 7.5e-01 9.9e-01
Phospholipids (mmol/l) 4°C,48h 9.9e-01 9.6e-01 1.0e+00
Phospholipids (mmolll) ~ 21°C,24h 9.3e-01 7.7e-01 9.9e-01
Phospholipids (mmol/l) 21°C,48h 8.3e-01 4.8e-01 9.6e-01
Total cholesterol (mmol/l) 4°C,24h 9.1e-01 6.9e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.5e-01 8.3e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,24h 9.7e-01 8.6e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,48h 8.8e-01 6.4e-01 9.7e-01
Cholesterol esters (mmol/l) 4°C,24h 9.3e-01 7.4e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,48h 9.4e-01 7.9e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,24h 9.5e-01 7.9e-01 9.8e-01
Cholesterol esters (mmol/l) 21°C,48h 8.6e-01 6.2e-01 9.7e-01
Free cholesterol (mmol/l) 4°C,24h 9.6e-01 8.4e-01 1.0e+00
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Metabolic traits conditions correlation LCI UCI

Free cholesterol (mmol/l) 4°C,48h 9.7e-01 8.8e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,24h 9.6e-01 8.6e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,48h 8.7e-01 6.0e-01 9.8e-01
Triglycerides (mmol/l) 4°C,24h 9.6e-01 8.5e-01 9.9e-01
Triglycerides (mmol/l) 4°C,48h 9.9e-01 9.4e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.6e-01 8.6e-01 1.0e+00
Triglycerides (mmol/l) 21°C,48h 9.0e-01 6.6e-01 9.8e-01
Small VLDL
Particle concentration (mol/l) 4°C,24h 9.5e-01 8.2e-01 1.0e+00
Particle concentration (mol/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.8e-01 8.9e-01 1.0e+00
Particle concentration (mol/l) 21°C,48h 9.1e-01 7.0e-01 9.9e-01
Total lipids (mmol/l) 4°C,24h 9.4e-01 7.6e-01 1.0e+00
Total lipids (mmol/l) 4°C,48h 9.8e-01 8.9e-01 1.0e+00
Total lipids (mmol/l) 21°C,24h 9.7e-01 8.7e-01 1.0e+00
Total lipids (mmol/l) 21°C,48h 9.1e-01 7.1e-01 9.9e-01
Phospholipids (mmol/l) 4°C,24h 9.6e-01 8.3e-01 9.9e-01
Phospholipids (mmol/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00
Phospholipids (mmol/l) 21°C,24h 9.6e-01 8.7e-01 9.9e-01
Phospholipids (mmol/l)  21°C,48h 9.2e-01 7.3e-01 9.8e-01
Total cholesterol (mmol/l) 4°C,24h 9.4e-01 7.9e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.8e-01 9.2e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,24h 9.8e-01 9.0e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,48h 9.7e-01 8.9e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,24h 9.4e-01 7.5e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,48h 9.6e-01 8.2e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,24h 9.7e-01 8.8e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,48h 9.5e-01 8.3e-01 9.8e-01
Free cholesterol (mmol/l) 4°C,24h 9.8e-01 9.1e-01 1.0e+00
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Free cholesterol (mmol/l) 4°C,48h 9.8e-01 9.1e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,24h 9.8e-01 9.1e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,48h 9.5e-01 8.0e-01 9.9e-01
Triglycerides (mmol/l) 4°C,24h 9.6e-01 8.3e-01 9.9e-01
Triglycerides (mmol/l) 4°C,48h 9.9e-01 9.5e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.7e-01 8.9e-01 1.0e+00
Triglycerides (mmol/l) 21°C,48h 8.9e-01 6.6e-01 9.8e-01
Very Small VLDL
Particle concentration (mol/l) 4°C,24h 9.6e-01 8.4e-01 9.9e-01
Particle concentration (mol/l) 4°C,48h 9.7e-01 9.0e-01 9.9e-01
Particle concentration (mol/l) 21°C,24h 9.7e-01 9.0e-01 9.9e-01
Particle concentration (mol/l) 21°C,48h 9.3e-01 8.1e-01 9.8e-01
Total lipids (mmol/l) 4°C,24h 9.6e-01 8.3e-01 1.0e+00
Total lipids (mmol/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00
Total lipids (mmol/l) 21°C,24h 9.7e-01 8.6e-01 9.9e-01
Total lipids (mmol/l) 21°C,48h 9.4e-01 8.0e-01 9.8e-01
Phospholipids (mmol/l) ~ 4°C,24h 9.2e-01 7.3e-01 9.8e-01
Phospholipids (mmol/l) 4°C,48h 9.8e-01 9.1e-01 1.0e+00
Phospholipids (mmol/l) 21°C,24h 9.5e-01 8.5e-01 9.9e-01
Phospholipids (mmol/l) ~ 21°C,48h 9.4e-01 8.2e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,24h 8.8e-01 6.3e-01 9.8e-01
Total cholesterol (mmol/l) 4°C,48h 9.5e-01 8.3e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,24h 9.1e-01 7.0e-01 9.8e-01
Total cholesterol (mmol/l) 21°C,48h 8.7e-01 6.7e-01 9.6e-01
Cholesterol esters (mmol/l) 4°C,24h 8.3e-01 5.2e-01 9.5e-01
Cholesterol esters (mmol/l) 4°C,48h 9.3e-01 7.9e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,24h 8.8e-01 6.8e-01 9.7e-01
Cholesterol esters (mmol/l) 21°C,48h 8.1e-01 5.5e-01 9.5e-01
Free cholesterol (mmol/l) 4°C,24h 9.2e-01 7.0e-01 9.9e-01
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Free cholesterol (mmol/l) 4°C,48h 9.9e-01 9.4e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,24h 9.8e-01 9.2e-01 9.9e-01
Free cholesterol (mmol/l) 21°C,48h 9.7e-01 9.0e-01 9.9e-01
Triglycerides (mmol/l) 4°C,24h 9.5e-01 7.9e-01 9.9e-01
Triglycerides (mmol/l) 4°C,48h 9.6e-01 8.0e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.4e-01 7.8e-01 9.9e-01
Triglycerides (mmol/l) 21°C,48h 9.3e-01 7.4e-01 9.9e-01

IDL
Particle concentration (mol/l) 4°C,24h 9.5e-01 8.0e-01 9.9e-01
Particle concentration (mol/l) 4°C,48h 9.9e-01 9.5e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.6e-01 8.0e-01 9.9e-01
Particle concentration (mol/l) 21°C,48h 9.4e-01 8.0e-01 9.8e-01
Total lipids (mmol/l) 4°C,24h 9.4e-01 8.2e-01 9.9e-01
Total lipids (mmol/l) 4°C,48h 9.8e-01 9.2e-01 1.0e+00
Total lipids (mmol/l)  21°C,24h 9.5e-01 8.1e-01 9.8e-01
Total lipids (mmol/l) 21°C,48h 9.3e-01 8.2e-01 9.8e-01
Phospholipids (mmol/l) 4°C,24h 9.4e-01 7.8e-01 9.9e-01
Phospholipids (mmol/l) 4°C,48h 9.7e-01 8.7e-01 1.0e+00
Phospholipids (mmol/l) 21°C,24h 9.2e-01 7.5e-01 9.8e-01
Phospholipids (mmol/l)  21°C,48h 8.8e-01 6.8e-01 9.7e-01
Total cholesterol (mmol/l) 4°C,24h 9.0e-01 7.2e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.5e-01 8.4e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,24h 9.1e-01 7.5e-01 9.7e-01
Total cholesterol (mmol/l) 21°C,48h 9.0e-01 6.9e-01 9.7e-01
Cholesterol esters (mmol/l) 4°C,24h 9.0e-01 7.4e-01 9.7e-01
Cholesterol esters (mmol/l) 4°C,48h 9.4e-01 8.0e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,24h 9.0e-01 7.1e-01 9.7e-01
Cholesterol esters (mmol/l) 21°C,48h 8.9e-01 6.8e-01 9.7e-01
Free cholesterol (mmol/l) 4°C,24h 9.3e-01 7.7e-01 9.8e-01
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Free cholesterol (mmol/l) 4°C,48h 9.5e-01 8.2e-01 9.9e-01
Free cholesterol (mmol/l) 21°C,24h 8.9e-01 7.3e-01 9.6e-01
Free cholesterol (mmol/l) 21°C,48h 8.5e-01 6.1e-01 9.5e-01
Triglycerides (mmol/l) 4°C,24h 9.7e-01 8.8e-01 9.9e-01
Triglycerides (mmol/l) 4°C,48h 9.8e-01 8.7e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.6e-01 8.5e-01 1.0e+00
Triglycerides (mmol/l) 21°C,48h 9.5e-01 8.5e-01 9.9e-01
Large LDL
Particle concentration (mol/l) 4°C,24h 9.6e-01 8.6e-01 1.0e+00
Particle concentration (mol/l) 4°C,48h 9.7e-01 8.9e-01 9.9e-01
Particle concentration (mol/l) 21°C,24h 9.4e-01 7.9e-01 9.8e-01
Particle concentration (mol/l) 21°C,48h 9.3e-01 7.5e-01 9.9e-01
Total lipids (mmol/l) 4°C,24h 9.5e-01 8.4e-01 1.0e+00
Total lipids (mmol/l) 4°C,48h 9.6e-01 8.8e-01 9.9e-01
Total lipids (mmol/l) 21°C,24h 9.3e-01 7.6e-01 9.8e-01
Total lipids (mmol/l) 21°C,48h 9.1e-01 7.2e-01 9.8e-01
Phospholipids (mmol/l) 4°C,24h 9.4e-01 7.8e-01 9.9e-01
Phospholipids (mmol/l) 4°C,48h 9.6e-01 8.6e-01 9.9e-01
Phospholipids (mmol/l) 21°C,24h 9.4e-01 7.9e-01 9.9e-01
Phospholipids (mmol/l) 21°C,48h 9.3e-01 7.8e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,24h 9.4e-01 7.8e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.6e-01 8.3e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,24h 9.4e-01 8.1e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,48h 9.2e-01 7.1e-01 9.8e-01
Cholesterol esters (mmol/l) 4°C,24h 9.4e-01 8.0e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,48h 9.6e-01 8.5e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,24h 9.5e-01 7.7e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,48h 9.2e-01 7.3e-01 9.8e-01
Free cholesterol (mmol/l) 4°C,24h 9.3e-01 8.0e-01 9.8e-01
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Free cholesterol (mmol/l) 4°C,48h 9.5e-01 8.6e-01 9.8e-01
Free cholesterol (mmol/l) 21°C,24h 9.0e-01 7.1e-01 9.6e-01
Free cholesterol (mmol/l) 21°C,48h 8.0e-01 5.0e-01 9.6e-01
Triglycerides (mmol/l) 4°C,24h 9.8e-01 8.9e-01 9.9e-01
Triglycerides (mmol/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.7e-01 8.7e-01 9.9e-01
Triglycerides (mmol/l) 21°C,48h 9.7e-01 8.9e-01 9.9e-01
Medium LDL
Particle concentration (mol/l) 4°C,24h 9.6e-01 8.7e-01 9.9e-01
Particle concentration (mol/l) 4°C,48h 9.7e-01 8.9e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.6e-01 8.5e-01 9.9e-01
Particle concentration (mol/l) 21°C,48h 9.3e-01 7.8e-01 9.8e-01
Total lipids (mmol/l) 4°C,24h 9.6e-01 8.5e-01 9.9e-01
Total lipids (mmol/l) 4°C,48h 9.6e-01 8.2e-01 9.9e-01
Total lipids (mmol/l) 21°C,24h 9.5e-01 8.4e-01 9.9e-01
Total lipids (mmol/l) 21°C,48h 9.1e-01 7.0e-01 9.8e-01
Phospholipids (mmol/l) ~ 4°C,24h 9.4e-01 8.2e-01 9.9e-01
Phospholipids (mmol/l) 4°C,48h 9.7e-01 8.8e-01 1.0e+00
Phospholipids (mmol/l)  21°C,24h 9.7e-01 8.8e-01 9.9e-01
Phospholipids (mmol/l) 21°C,48h 9.5e-01 8.2e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,24h 9.5e-01 8.4e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.7e-01 8.7e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,24h 9.3e-01 7.6e-01 9.8e-01
Total cholesterol (mmol/l) 21°C,48h 9.1e-01 7.1e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,24h 9.6e-01 8.6e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,48h 9.7e-01 9.0e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,24h 9.4e-01 7.8e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,48h 9.1e-01 7.0e-01 9.8e-01
Free cholesterol (mmol/l) 4°C,24h 9.5e-01 8.3e-01 9.9e-01
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Free cholesterol (mmol/l) 4°C,48h 9.7e-01 8.9e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,24h 9.4e-01 8.0e-01 9.8e-01
Free cholesterol (mmol/l) 21°C,48h 8.8e-01 6.6e-01 9.7e-01
Triglycerides (mmol/l) 4°C,24h 9.4e-01 8.2e-01 9.8e-01
Triglycerides (mmol/l) 4°C,48h 9.8e-01 9.1e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.6e-01 8.8e-01 9.9e-01
Triglycerides (mmol/l) 21°C,48h 9.4e-01 8.5e-01 9.8e-01
Small LDL
Particle concentration (mol/l) 4°C,24h 9.6e-01 8.6e-01 9.9e-01
Particle concentration (mol/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.5e-01 8.4e-01 9.9e-01
Particle concentration (mol/l) 21°C,48h 9.2e-01 7.2e-01 9.8e-01
Total lipids (mmol/l) 4°C,24h 9.6e-01 8.8e-01 9.9e-01
Total lipids (mmol/l) 4°C,48h 9.8e-01 9.1e-01 1.0e+00
Total lipids (mmol/l)  21°C,24h 9.5e-01 8.0e-01 9.9e-01
Total lipids (mmol/l) 21°C,48h 9.1e-01 6.9e-01 9.8e-01
Phospholipids (mmol/l) 4°C,24h 9.3e-01 7.8e-01 9.9e-01
Phospholipids (mmol/l) 4°C,48h 9.7e-01 8.8e-01 1.0e+00
Phospholipids (mmol/l) 21°C,24h 9.6e-01 8.7e-01 9.9e-01
Phospholipids (mmol/l)  21°C,48h 9.1e-01 7.2e-01 9.8e-01
Total cholesterol (mmol/l) 4°C,24h 9.4e-01 8.5e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.8e-01 9.3e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,24h 9.2e-01 7.5e-01 9.8e-01
Total cholesterol (mmol/l) 21°C,48h 8.9e-01 6.8e-01 9.8e-01
Cholesterol esters (mmol/l) 4°C,24h 9.7e-01 8.8e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,48h 9.9e-01 9.3e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,24h 9.5e-01 8.1e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,48h 8.9e-01 6.8e-01 9.7e-01
Free cholesterol (mmol/l) 4°C,24h 9.5e-01 8.2e-01 9.9e-01
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Free cholesterol (mmol/l) 4°C,48h 9.8e-01 9.0e-01 9.9e-01
Free cholesterol (mmol/l) 21°C,24h 9.3e-01 8.1e-01 9.8e-01
Free cholesterol (mmol/l) 21°C,48h 8.3e-01 5.5e-01 9.5e-01
Triglycerides (mmol/l) 4°C,24h 9.7e-01 8.8e-01 9.9e-01
Triglycerides (mmol/l) 4°C,48h 9.9e-01 9.4e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.7e-01 8.8e-01 1.0e+00
Triglycerides (mmol/l) 21°C,48h 9.6e-01 8.7e-01 9.9e-01
Very large HDL
Particle concentration (mol/l) 4°C,24h 9.9e-01 9.5e-01 1.0e+00
Particle concentration (mol/l) 4°C,48h 9.9e-01 9.3e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.8e-01 9.2e-01 1.0e+00
Particle concentration (mol/l) 21°C,48h 9.8e-01 9.1e-01 9.9e-01
Total lipids (mmol/l) 4°C,24h 9.9e-01 9.6e-01 1.0e+00
Total lipids (mmol/l) 4°C,48h 9.8e-01 9.1e-01 1.0e+00
Total lipids (mmol/l) 21°C,24h 9.8e-01 9.1e-01 9.9e-01
Total lipids (mmol/l) 21°C,48h 9.7e-01 9.1e-01 9.9e-01
Phospholipids (mmol/l) 4°C,24h 1.0e+00 9.7e-01 1.0e+00
Phospholipids (mmol/l) 4°C,48h 9.9e-01 9.6e-01 1.0e+00
Phospholipids (mmol/l) 21°C,24h 9.9e-01 9.5e-01 1.0e+00
Phospholipids (mmol/l) 21°C,48h 9.9e-01 9.6e-01 1.0e+00
Total cholesterol (mmol/l) 4°C,24h 9.7e-01 8.8e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.6e-01 8.4e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,24h 9.7e-01 9.0e-01 9.9e-01
Total cholesterol (mmol/l) 21°C,48h 9.6e-01 8.5e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,24h 9.6e-01 8.5e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,48h 9.7e-01 8.4e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,24h 9.6e-01 8.7e-01 9.9e-01
Cholesterol esters (mmol/l) 21°C,48h 9.7e-01 8.9e-01 1.0e+00
Free cholesterol (mmol/l) 4°C,24h 1.0e+00 9.7e-01 1.0e+00
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Free cholesterol (mmol/l) 4°C,48h 9.8e-01 9.1e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,24h 9.7e-01 8.9e-01 9.9e-01
Free cholesterol (mmol/l) 21°C,48h 9.7e-01 8.9e-01 9.9e-01
Triglycerides (mmol/l) 4°C,24h 9.2e-01 7.7e-01 9.7e-01
Triglycerides (mmol/l) 4°C,48h 9.5e-01 8.7e-01 9.8e-01
Triglycerides (mmol/l) 21°C,24h 8.8e-01 6.7e-01 9.6e-01
Triglycerides (mmol/l) 21°C,48h 8.9e-01 7.0e-01 9.6e-01
Large HDL
Particle concentration (mol/l) 4°C,24h 9.6e-01 8.7e-01 9.9e-01
Particle concentration (mol/l) 4°C,48h 9.7e-01 8.8e-01 1.0e+00
Particle concentration (mol/l) 21°C,24h 9.8e-01 9.1e-01 9.9e-01
Particle concentration (mol/l) 21°C,48h 9.5e-01 8.0e-01 9.9e-01
Total lipids (mmol/l) 4°C,24h 9.6e-01 8.6e-01 9.9e-01
Total lipids (mmol/l) 4°C,48h 9.7e-01 8.7e-01 1.0e+00
Total lipids (mmol/l) 21°C,24h 9.8e-01 9.3e-01 9.9e-01
Total lipids (mmol/l) 21°C,48h 9.6e-01 7.8e-01 9.9e-01
Phospholipids (mmol/l) 4°C,24h 9.2e-01 7.8e-01 9.8e-01
Phospholipids (mmol/l) 4°C,48h 9.7e-01 8.7e-01 1.0e+00
Phospholipids (mmol/l) 21°C,24h 9.8e-01 9.2e-01 1.0e+00
Phospholipids (mmol/l) 21°C,48h 9.4e-01 8.3e-01 9.8e-01
Total cholesterol (mmol/l) 4°C,24h 9.8e-01 9.0e-01 1.0e+00
Total cholesterol (mmol/l) 4°C,48h 9.8e-01 9.1e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,24h 9.8e-01 9.2e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,48h 9.6e-01 8.7e-01 9.9e-01
Cholesterol esters (mmol/l) 4°C,24h 9.8e-01 8.8e-01 1.0e+00
Cholesterol esters (mmol/l) 4°C,48h 9.8e-01 8.8e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,24h 9.9e-01 9.5e-01 1.0e+00
Cholesterol esters (mmol/l) 21°C,48h 9.7e-01 8.6e-01 1.0e+00
Free cholesterol (mmol/l) 4°C,24h 9.6e-01 8.8e-01 9.9e-01
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Free cholesterol (mmol/l) 4°C,48h 9.8e-01 8.8e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,24h 9.9e-01 9.2e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,48h 9.7e-01 8.6e-01 9.9e-01
Triglycerides (mmol/l) 4°C,24h 8.7e-01 5.6e-01 9.9e-01
Triglycerides (mmol/l) 4°C,48h 8.7e-01 5.6e-01 9.9e-01
Triglycerides (mmol/l) 21°C,24h 8.3e-01 5.6e-01 9.8e-01
Triglycerides (mmol/l) 21°C,48h 9.5e-01 8.5e-01 9.8e-01
Medium HDL
Particle concentration (mol/l) 4°C,24h 8.1e-01 5.7e-01 9.4e-01
Particle concentration (mol/l) 4°C,48h 9.3e-01 7.7e-01 9.8e-01
Particle concentration (mol/l) 21°C,24h 9.1e-01 7.5e-01 9.7e-01
Particle concentration (mol/l) 21°C,48h 7.0e-01 3.0e-01 8.9e-01
Total lipids (mmol/l) 4°C,24h 8.1e-01 5.3e-01 9.4e-01
Total lipids (mmol/l) 4°C,48h 9.3e-01 7.5e-01 9.8e-01
Total lipids (mmol/l) 21°C,24h 9.1e-01 7.2e-01 9.8e-01
Total lipids (mmol/l) 21°C,48h 7.0e-01 2.7e-01 9.0e-01
Phospholipids (mmol/l) 4°C,24h 8.4e-01 6.0e-01 9.5e-01
Phospholipids (mmol/l) 4°C,48h 9.4e-01 8.1e-01 9.8e-01
Phospholipids (mmol/l) 21°C,24h 9.2e-01 7.8e-01 9.7e-01
Phospholipids (mmol/l) 21°C,48h 7.2e-01 3.8e-01 9.0e-01
Total cholesterol (mmol/l) 4°C,24h 8.0e-01 4.9e-01 9.5e-01
Total cholesterol (mmol/l) 4°C,48h 9.3e-01 8.0e-01 9.8e-01
Total cholesterol (mmol/l) 21°C,24h 9.0e-01 7.1e-01 9.7e-01
Total cholesterol (mmol/l) 21°C,48h 7.4e-01 3.7e-01 9.3e-01
Cholesterol esters (mmol/l) 4°C,24h 7.8e-01 4.9e-01 9.4e-01
Cholesterol esters (mmol/l) 4°C,48h 9.3e-01 7.8e-01 9.8e-01
Cholesterol esters (mmol/l) 21°C,24h 9.0e-01 7.0e-01 9.7e-01
Cholesterol esters (mmol/l) 21°C,48h 7.4e-01 3.6e-01 9.3e-01
Free cholesterol (mmol/l) 4°C,24h 8.3e-01 5.3e-01 9.5e-01
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Free cholesterol (mmol/l) 4°C,48h 9.4e-01 7.9e-01 9.8e-01
Free cholesterol (mmol/l) 21°C,24h 8.9e-01 6.8e-01 9.7e-01
Free cholesterol (mmol/l) 21°C,48h 7.1e-01 3.4e-01 9.1e-01
Triglycerides (mmol/l) 4°C,24h 9.6e-01 8.2e-01 9.9e-01
Triglycerides (mmol/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.5e-01 8.5e-01 9.8e-01
Triglycerides (mmol/l) 21°C,48h 9.0e-01 7.1e-01 9.6e-01
Small HDL
Particle concentration (mol/l) 4°C,24h 7.9e-01 4.6e-01 9.2e-01
Particle concentration (mol/l) 4°C,48h 8.8e-01 6.9e-01 9.8e-01
Particle concentration (mol/l) 21°C,24h 8.6e-01 6.8e-01 9.6e-01
Particle concentration (mol/l) 21°C,48h 4.9e-01 6.2e-02 7.8e-01
Total lipids (mmol/l) 4°C,24h 8.0e-01 5.4e-01 9.1e-01
Total lipids (mmol/l) 4°C,48h 8.7e-01 6.1e-01 9.7e-01
Total lipids (mmol/l)  21°C,24h 8.7e-01 6.8e-01 9.6e-01
Total lipids (mmol/l) 21°C,48h 4.7e-01 8.4e-02 7.7e-01
Phospholipids (mmol/l) 4°C,24h 8.6e-01 5.5e-01 9.8e-01
Phospholipids (mmol/l) 4°C,48h 9.7e-01 8.9e-01 9.9e-01
Phospholipids (mmol/l) 21°C,24h 9.6e-01 8.8e-01 9.9e-01
Phospholipids (mmol/l)  21°C,48h 6.1e-01 2.3e-01 8.3e-01
Total cholesterol (mmol/l) 4°C,24h 7.4e-01 4.3e-01 8.9e-01
Total cholesterol (mmol/l) 4°C,48h 8.8e-01 6.8e-01 9.6e-01
Total cholesterol (mmol/l) 21°C,24h 8.2e-01 5.2e-01 9.4e-01
Total cholesterol (mmol/l) 21°C,48h 4.8e-01 3.2e-02 7.9e-01
Cholesterol esters (mmol/l) 4°C,24h 7.1e-01 3.4e-01 9.0e-01
Cholesterol esters (mmol/l) 4°C,48h 9.0e-01 7.1e-01 9.7e-01
Cholesterol esters (mmol/l) 21°C,24h 7.9e-01 4.6e-01 9.5e-01
Cholesterol esters (mmol/l) 21°C,48h 5.8e-01 1.1e-01 8.2e-01
Free cholesterol (mmol/l) 4°C,24h 7.9e-01 4.1e-01 9.7e-01
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Free cholesterol (mmol/l) 4°C,48h 9.7e-01 8.9e-01 9.9e-01
Free cholesterol (mmol/l) 21°C,24h 9.4e-01 8.6e-01 9.7e-01
Free cholesterol (mmol/l) 21°C,48h 5.7e-01 2.3e-01 7.9e-01
Triglycerides (mmol/l) 4°C,24h 9.5e-01 8.3e-01 9.9e-01
Triglycerides (mmol/l) 4°C,48h 9.7e-01 8.7e-01 1.0e+00
Triglycerides (mmol/l) 21°C,24h 9.8e-01 9.2e-01 1.0e+00
Triglycerides (mmol/l) 21°C,48h 9.8e-01 9.2e-01 1.0e+00
Lipoprotein particle size
VLDL particle size (nm) 4°C,24h 9.7e-01 8.7e-01 1.0e+00
VLDL particle size (nm) 4°C,48h 9.9e-01 9.5e-01 1.0e+00
VLDL particle size (nm) 21°C,24h 9.8e-01 8.9e-01 1.0e+00
VLDL particle size (nm) 21°C,48h 8.7e-01 6.1e-01 9.7e-01
LDL particle size (nm) 4°C,24h 7.6e-01 4.3e-01 9.1le-01
LDL particle size (nm) 4°C,48h 8.4e-01 6.0e-01 9.6e-01
LDL particle size (nm) 21°C,24h 8.0e-01 5.8e-01 9.0e-01
LDL particle size (hnm)  21°C,48h 3.4e-01 -1.8e-01 7.6e-01
HDL particle size (nm) 4°C,24h 9.8e-01 9.0e-01 9.9e-01
HDL patrticle size (nm) 4°C,48h 9.8e-01 9.4e-01 1.0e+00
HDL patrticle size (nm) 21°C,24h 9.9e-01 9.6e-01 1.0e+00
HDL particle size (nm) 21°C,48h 9.9e-01 9.4e-01 1.0e+00
Cholesterol
Total cholesterol (mmol/l) 4°C,24h 9.6e-01 8.5e-01 9.9e-01
Total cholesterol (mmol/l) 4°C,48h 9.8e-01 9.4e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,24h 9.8e-01 9.0e-01 1.0e+00
Total cholesterol (mmol/l) 21°C,48h 9.6e-01 8.8e-01 9.9e-01
VLDL cholesterol (mmol/l) 4°C,24h 9.1e-01 7.2e-01 9.8e-01
VLDL cholesterol (mmol/l) 4°C,48h 9.3e-01 7.6e-01 1.0e+00
VLDL cholesterol (mmol/l) 21°C,24h 9.6e-01 8.4e-01 9.9e-01
VLDL cholesterol (mmol/l) 21°C,48h 9.2e-01 7.5e-01 9.8e-01
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Remnant cholesterol (mmol/l) 4°C,24h 9.3e-01 7.3e-01 9.8e-01
Remnant cholesterol (mmol/l) 4°C,48h 9.7e-01 8.9e-01 9.9e-01
Remnant cholesterol (mmol/l) 21°C,24h 9.3e-01 7.7e-01 9.9e-01
Remnant cholesterol (mmol/l) 21°C,48h 9.0e-01 6.5e-01 9.7e-01
LDL cholesterol (mmol/l) 4°C,24h 9.5e-01 8.6e-01 9.9e-01

LDL cholesterol (mmol/l) 4°C,48h 9.6e-01 8.7e-01 9.9e-01

LDL cholesterol (mmol/l) 21°C,24h 9.4e-01 8.1e-01 9.8e-01

LDL cholesterol (mmol/l) 21°C,48h 9.1e-01 7.0e-01 9.8e-01

HDL cholesterol (mmaol/l) 4°C,24h 9.3e-01 8.0e-01 9.8e-01
HDL cholesterol (mmol/l) 4°C,48h 9.8e-01 9.2e-01 1.0e+00
HDL cholesterol (mmol/l) 21°C,24h 9.5e-01 8.2e-01 9.9e-01
HDL cholesterol (mmol/l) 21°C,48h 9.2e-01 7.9e-01 9.7e-01
HDL2 cholesterol (mmol/l) 4°C,24h 9.3e-01 8.0e-01 9.9e-01
HDL2 cholesterol (mmol/l) 4°C,48h 9.8e-01 9.2e-01 1.0e+00
HDL2 cholesterol (mmol/l) 21°C,24h 9.8e-01 9.1e-01 1.0e+00
HDL2 cholesterol (mmol/l) 21°C,48h 9.4e-01 8.2e-01 9.7e-01
HDL3 cholesterol (mmol/l) 4°C,24h 9.2e-01 7.9e-01 9.8e-01
HDL3 cholesterol (mmol/l) 4°C,48h 9.7e-01 8.8e-01 9.9e-01
HDL3 cholesterol (mmol/l) 21°C,24h 8.2e-01 4.8e-01 9.7e-01
HDL3 cholesterol (mmoll/l) 21°C,48h 6.8e-01 3.4e-01 9.0e-01
Esterified cholesterol (mmol/l) 4°C,24h 9.6e-01 8.6e-01 9.8e-01
Esterified cholesterol (mmol/l) 4°C,48h 9.7e-01 8.8e-01 1.0e+00
Esterified cholesterol (mmol/l) 21°C,24h 9.5e-01 7.9e-01 9.9e-01
Esterified cholesterol (mmol/l) 21°C,48h 9.4e-01 7.8e-01 9.9e-01
Free cholesterol (mmol/l) 4°C,24h 9.1e-01 7.1e-01 9.7e-01
Free cholesterol (mmol/l) 4°C,48h 9.6e-01 8.3e-01 1.0e+00
Free cholesterol (mmol/l) 21°C,24h 9.5e-01 8.3e-01 9.9e-01
Free cholesterol (mmol/l) 21°C,48h 9.5e-01 8.1e-01 9.9e-01

Glycerides and phospholipids
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Triglycerides (mmol/l) 4°C,24h 9.7e-01 8.6e-01 1.0e+00

Triglycerides (mmol/l) 4°C,48h 1.0e+00 9.6e-01 1.0e+00

Triglycerides (mmol/l) 21°C,24h 9.6e-01 8.1e-01 1.0e+00

Triglycerides (mmol/l) 21°C,48h 8.9e-01 6.8e-01 9.8e-01

VLDL triglycerides (mmol/l) 4°C,24h 9.6e-01 8.4e-01 1.0e+00

VLDL triglycerides (mmol/l) 4°C,48h 9.9e-01 9.4e-01 1.0e+00

VLDL triglycerides (mmol/l) 21°C,24h 9.4e-01 7.8e-01 1.0e+00

VLDL triglycerides (mmol/l) 21°C,48h 8.8e-01 6.6e-01 9.8e-01

LDL triglycerides (mmol/l) 4°C,24h 9.6e-01 8.7e-01 9.9e-01

LDL triglycerides (mmol/l) 4°C,48h 9.8e-01 8.9e-01 1.0e+00

LDL triglycerides (mmol/l) 21°C,24h 9.7e-01 8.7e-01 9.9e-01

LDL triglycerides (mmol/l) 21°C,48h 9.6e-01 8.4e-01 9.9e-01

HDL triglycerides (mmol/l) 4°C,24h 9.9e-01 9.3e-01 1.0e+00

HDL triglycerides (mmol/l) 4°C,48h 9.9e-01 9.5e-01 1.0e+00

HDL triglycerides (mmol/l) 21°C,24h 9.9e-01 9.4e-01 1.0e+00

HDL triglycerides (mmol/l)  21°C,48h 9.5e-01 8.2e-01 9.9e-01

Diacylglycerol (mmol/l) 4°C,24h 5.9e-01 1.2e-01 8.8e-01

Diacylglycerol (mmol/l) 4°C,48h 4.4e-01 -1.3e-01 7.8e-01

Diacylglycerol (mmol/l) 21°C,24h 1.1e-01 -4.5e-01 6.1e-01

Diacylglycerol (mmol/l) 21°C,48h 3.6e-01 -1.8e-01 7.2e-01

Phosphoglycerides (mmol/l) 4°C,24h 9.1e-01 7.5e-01 9.7e-01
Phosphoglycerides (mmol/l) 4°C,48h 9.3e-01 7.7e-01 9.9e-01
Phosphoglycerides (mmol/l) 21°C,24h 9.7e-01 8.9e-01 9.9e-01
Phosphoglycerides (mmol/l) 21°C,48h 8.9e-01 7.6e-01 9.6e-01
Phosphatidylcholine + other cholines (mmoll/l) 4°C,24h 8.7e-01 6.6e-01 9.5e-01
Phosphatidylcholine + other cholines (mmol/l) 4°C,48h 9.2e-01 7.1e-01 9.8e-01
Phosphatidylcholine + other cholines (mmoll/l) 21°C,24h 9.7e-01 8.7e-01 1.0e+00
Phosphatidylcholine + other cholines (mmol/l) 21°C,48h 9.1e-01 7.1e-01 9.7e-01
Sphingomyelins (mmol/l) 4°C,24h 8.3e-01 5.8e-01 9.3e-01
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Sphingomyelins (mmol/l) 4°C,48h 6.7e-01 3.2e-01 8.7e-01
Sphingomyelins (mmol/l) 21°C,24h 5.4e-01 1.3e-01 7.9e-01
Sphingomyelins (mmol/l) 21°C,48h 8.6e-01 6.6e-01 9.5e-01
Cholines (mmol/l) 4°C,24h 9.1e-01 7.2e-01 9.8e-01
Cholines (mmol/l) 4°C,48h 9.2e-01 7.4e-01 9.8e-01
Cholines (mmol/l) 21°C,24h 9.5e-01 8.2e-01 9.8e-01
Cholines (mmol/l) 21°C,48h 8.8e-01 6.7e-01 9.6e-01
Apolipoproteins
Apolipoprotein A-I (g/l) 4°C,24h 9.3e-01 7.9e-01 9.8e-01
Apolipoprotein A-I (g/l) 4°C,48h 9.8e-01 9.1e-01 1.0e+00
Apolipoprotein A-I (g/l) 21°C,24h 9.8e-01 9.0e-01 1.0e+00
Apolipoprotein A-I (g/l) 21°C,48h 8.7e-01 7.2e-01 9.4e-01
Apolipoprotein B (g/l) 4°C,24h 9.1e-01 7.1e-01 9.8e-01
Apolipoprotein B (g/l) 4°C,48h 9.4e-01 8.3e-01 9.9e-01
Apolipoprotein B (g/l) 21°C,24h 9.3e-01 7.5e-01 9.8e-01
Apolipoprotein B (g/l) 21°C,48h 9.0e-01 6.7e-01 9.7e-01
Fatty acids
Total fatty acids (mmol/l) 4°C,24h 9.4e-01 7.9e-01 9.9e-01
Total fatty acids (mmol/l) 4°C,48h 9.8e-01 9.0e-01 1.0e+00
Total fatty acids (mmol/l) 21°C,24h 9.7e-01 8.5e-01 1.0e+00
Total fatty acids (mmol/l) 21°C,48h 9.6e-01 8.2e-01 9.9e-01
Fatty acid chain length 4°C,24h 7.2e-01 4.3e-01 8.9e-01
Fatty acid chain length 4°C,48h 7.3e-01 4.2e-01 9.2e-01
Fatty acid chain length 21°C,24h 7.3e-01 3.9e-01 9.1e-01
Fatty acid chain length 21°C,48h 7.1e-01 3.6e-01 9.1e-01
Degree of unsaturation 4°C,24h 9.1e-01 7.1e-01 9.8e-01
Degree of unsaturation 4°C,48h 9.6e-01 8.5e-01 1.0e+00
Degree of unsaturation 21°C,24h 8.3e-01 4.8e-01 9.7e-01
Degree of unsaturation 21°C,48h 7.3e-01 2.7e-01 9.4e-01
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Docosahexaenoic acid (mmol/l) 4°C,24h 9.8e-01 8.9e-01 1.0e+00
Docosahexaenoic acid (mmol/l) 4°C,48h 9.7e-01 8.8e-01 1.0e+00
Docosahexaenoic acid (mmol/l) 21°C,24h 9.8e-01 8.8e-01 1.0e+00
Docosahexaenoic acid (mmol/l) 21°C,48h 9.2e-01 7.4e-01 9.8e-01
Linoleic acid (mmol/l) 4°C,24h 9.4e-01 8.1e-01 9.8e-01

Linoleic acid (mmol/l) 4°C,48h 9.6e-01 8.4e-01 9.9e-01

Linoleic acid (mmol/l) 21°C,24h 9.5e-01 8.3e-01 9.9e-01

Linoleic acid (mmol/l) 21°C,48h 9.5e-01 8.2e-01 9.9e-01
Conjugated linoleic acid (mmol/l) 4°C,24h 8.6e-01 5.8e-01 9.7e-01
Conjugated linoleic acid (mmaol/l) 4°C,48h 5.6e-01 8.3e-02 8.4e-01
Conjugated linoleic acid (mmol/l) 21°C,24h 9.1e-01 7.0e-01 9.8e-01
Conjugated linoleic acid (mmaol/l) 21°C,48h 5.8e-01 4.6e-02 8.7e-01
n-3 fatty acids (mmol/l) 4°C,24h 9.6e-01 8.4e-01 9.9e-01

n-3 fatty acids (mmol/l) 4°C,48h 9.5e-01 8.1e-01 1.0e+00

n-3 fatty acids (mmol/l) 21°C,24h 9.8e-01 9.0e-01 1.0e+00

n-3 fatty acids (mmol/l) 21°C,48h 9.2e-01 7.0e-01 9.8e-01

n-6 fatty acids (mmol/l) 4°C,24h 9.6e-01 8.3e-01 1.0e+00

n-6 fatty acids (mmol/l) 4°C,48h 9.6e-01 8.5e-01 9.9e-01

n-6 fatty acids (mmol/l) 21°C,24h 9.6e-01 7.8e-01 1.0e+00

n-6 fatty acids (mmol/l) 21°C,48h 9.4e-01 7.8e-01 9.9e-01

PUFA (mmol/l) 4°C,24h 9.5e-01 7.7e-01 1.0e+00

PUFA (mmol/l) 4°C,48h 9.8e-01 8.8e-01 9.9e-01

PUFA (mmol/l) 21°C,24h 9.6e-01 8.2e-01 1.0e+00

PUFA (mmol/l) 21°C,48h 9.3e-01 7.8e-01 9.8e-01

MUFA (mmol/l) 4°C,24h 9.8e-01 9.0e-01 1.0e+00

MUFA (mmol/l) 4°C,48h 9.9e-01 9.3e-01 1.0e+00

MUFA (mmol/l) 21°C,24h 9.9e-01 9.5e-01 1.0e+00

MUFA (mmol/l) 21°C,48h 9.9e-01 9.3e-01 1.0e+00

Saturated fatty acids (mmaol/l) 4°C,24h 9.1e-01 7.4e-01 9.7e-01
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Saturated fatty acids (mmol/l) 4°C,48h 9.6e-01 8.1e-01 1.0e+00
Saturated fatty acids (mmol/l) 21°C,24h 9.5e-01 8.1e-01 9.9e-01
Saturated fatty acids (mmol/l) 21°C,48h 9.4e-01 7.8e-01 1.0e+00

Glycolysis related metabolites

Glucose (mmol/l) 4°C,24h 9.1e-01 7.2e-01 9.7e-01
Glucose (mmol/l) 4°C,48h 7.2e-01 4.1e-01 8.7e-01
Glucose (mmol/l) 21°C,24h 7.7e-01 4.7e-01 9.3e-01
Glucose (mmol/l) 21°C,48h 4.8e-01 6.1e-02 7.5e-01
Lactate (mmol/l) 4°C,24h 7.5e-01 3.8e-01 9.3e-01
Lactate (mmol/l) 4°C,48h 3.3e-02 -4.8e-01 4.9e-01
Lactate (mmol/l) 21°C,24h 2.6e-01 -2.7e-01 6.6e-01
Lactate (mmol/l) 21°C,48h 5.2e-01 1.8e-01 7.5e-01
Citrate (mmol/l) 4°C,24h 8.5e-01 6.1e-01 9.6e-01
Citrate (mmol/l) 4°C,48h 8.8e-01 6.2e-01 9.5e-01
Citrate (mmol/l) 21°C,24h 9.0e-01 7.1e-01 9.8e-01
Citrate (mmol/l) 21°C,48h 7.8e-01 4.7e-01 9.3e-01

Amino acids

Alanine (mmol/l) 4°C,24h 9.5e-01 8.4e-01 9.9e-01
Alanine (mmol/l) 4°C,48h 9.7e-01 8.7e-01 9.9e-01
Alanine (mmol/l) 21°C,24h 8.0e-01 5.3e-01 9.3e-01
Alanine (mmol/l) 21°C,48h 4.4e-01 1.3e-02 8.1e-01
Glutamine (mmol/l) 4°C,24h 9.5e-01 8.0e-01 9.8e-01
Glutamine (mmol/l) 4°C,48h 9.0e-01 7.5e-01 9.7e-01
Glutamine (mmol/l)  21°C,24h 9.7e-01 8.9e-01 9.9e-01
Glutamine (mmol/l) 21°C,48h 8.5e-01 6.2e-01 9.5e-01
Histidine (mmaol/l) 4°C,24h 7.9e-01 5.3e-01 9.1e-01
Histidine (mmol/l) 4°C,48h 3.0e-01 -1.8e-01 7.0e-01
Histidine (mmaol/l) 21°C,24h 6.5e-01 3.0e-01 8.4e-01
Histidine (mmaol/l) 21°C,48h 1.6e-01 -3.7e-01 6.2e-01
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Branched-chain amino acids

Isoleucine (mmol/l) 4°C,24h 9.1e-01 7.1e-01 9.8e-01
Isoleucine (mmol/l) 4°C,48h 9.4e-01 7.8e-01 1.0e+00
Isoleucine (mmol/l) 21°C,24h 9.2e-01 7.4e-01 9.9e-01
Isoleucine (mmol/l) 21°C,48h 8.6e-01 5.8e-01 9.7e-01
Leucine (mmol/l) 4°C,24h 9.8e-01 9.3e-01 1.0e+00
Leucine (mmol/l) 4°C,48h 9.7e-01 9.0e-01 1.0e+00
Leucine (mmol/l) 21°C,24h 9.5e-01 8.4e-01 9.8e-01
Leucine (mmol/l)  21°C,48h 9.0e-01 6.9e-01 9.8e-01
Valine (mmol/l) 4°C,24h 9.7e-01 8.8e-01 1.0e+00
Valine (mmol/l) 4°C,48h 9.8e-01 9.2e-01 1.0e+00
Valine (mmol/l)  21°C,24h 9.8e-01 9.0e-01 1.0e+00
Valine (mmol/l)  21°C,48h 9.8e-01 9.1e-01 1.0e+00

Aromatic amino acids
Phenylalanine (mmol/l) 4°C,24h 6.2e-01 1.8e-01 8.7e-01
Phenylalanine (mmol/l) 4°C,48h 5.4e-01 1.4e-01 8.5e-01
Phenylalanine (mmol/l) 21°C,24h 6.8e-01 2.8e-01 8.8e-01
Phenylalanine (mmol/l) 21°C,48h 3.2e-01 -1.1e-01 7.1e-01
Tyrosine (mmol/l) 4°C,24h 9.2e-01 7.6e-01 9.8e-01
Tyrosine (mmol/l) 4°C,48h 9.1e-01 7.1e-01 9.8e-01
Tyrosine (mmol/l) 21°C,24h 9.4e-01 7.9e-01 9.9e-01
Tyrosine (mmol/l) 21°C,48h 8.9e-01 6.7e-01 9.8e-01

Ketone bodies
Acetate (mmol/l) 4°C,24h 4.9e-01 9.1e-02 8.0e-01
Acetate (mmol/l) 4°C,48h 2.8e-01 -1.4e-01 6.1e-01
Acetate (mmol/l) 21°C,24h 2.8e-01 -2.4e-01 6.4e-01
Acetate (mmol/l) 21°C,48h 4.1e-01 -2.5e-02 7.3e-01
Beta-hydroxybutyrate (mmol/l) 4°C,24h 9.7e-01 8.9e-01 9.9e-01
Beta-hydroxybutyrate (mmol/l) 4°C,48h 8.9e-01 6.5e-01 9.8e-01
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Beta-hydroxybutyrate (mmol/l) 21°C,24h 8.8e-01 7.1e-01 9.6e-01
Beta-hydroxybutyrate (mmol/l) 21°C,48h 6.7e-01 2.9e-01 8.9e-01

Fluid balance

Creatinine (mmol/l) 4°C,24h 9.4e-01 8.4e-01 9.8e-01
Creatinine (mmol/l) 4°C,48h 9.3e-01 7.8e-01 9.7e-01
Creatinine (mmol/l) 21°C,24h 9.3e-01 8.3e-01 9.8e-01
Creatinine (mmol/l) 21°C,48h 9.0e-01 7.1e-01 9.7e-01

Albumin (signal area) 4°C,24h 8.6e-01 6.7e-01 9.4e-01

Albumin (signal area) 4°C,48h 9.1e-01 7.5e-01 9.6e-01

Albumin (signal area) 21°C,24h 8.7e-01 6.8e-01 9.5e-01

Albumin (signal area) 21°C,48h 7.2e-01 3.8e-01 9.0e-01

Inflammation
Glycoprotein acetyls (mmol/l) 4°C,24h 9.8e-01 8.9e-01 9.9e-01
Glycoprotein acetyls (mmol/l) 4°C,48h 9.9e-01 9.4e-01 1.0e+00
Glycoprotein acetyls (mmol/l) 21°C,24h 9.8e-01 9.2e-01 9.9e-01
Glycoprotein acetyls (mmol/l) 21°C,48h 9.6e-01 8.7e-01 9.9e-01
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Table S4. Spearman’s correlation: serum, post-storage handling effects. Spearman’s rank
correlation coefficients between metabolic concentrations (or values) in reference conditions
samples (i.e. no buffer addition delay or NMR analysis delay) and samples (i) left for 24 h
before addition of sodium buffer followed by immediate NMR analysis (i.e. buffer delay); and
(ii) addition of sodium buffer, then left for 24 h before NMR analysis (i.e. NMR delay); (see
Figures 5-6, S3).

Abbreviations: C=cholesterol; IDL=intermediate-density lipoprotein; LCl=lower confidence interval; LDL=low-

density lipoprotein; HDL=high-density lipoprotein; MUFA=monounsaturated fatty acids; PUFA=polyunsaturated
fatty acids; UCI= upper confidence interval; VLDL=very-low-density lipoprotein.

Metabolic traits conditions correlation LCI UCI

Lipoprotein subclasses

Extremely large VLDL

Particle concentration (mol/l)  Buffer delay 8.9e-01 7.1e-01 9.7e-01
Particle concentration (mol/l) NMR delay 9.7e-01 8.9e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 8.9e-01 6.9e-01 9.7e-01

Total lipids (mmol/l) NMR delay 9.7e-01 8.9e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.0e-01 7.4e-01 9.8e-01
Phospholipids (mmol/l) NMR delay 9.7e-01 8.9e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 8.9e-01 6.8e-01 9.8e-01
Total cholesterol (mmol/l) NMR delay 9.7e-01 8.7e-01 1.0e+00
Cholesterol esters (mmol/l)  Buffer delay 8.6e-01 5.9e-01 9.8e-01
Cholesterol esters (mmol/l) NMR delay 9.2e-01 7.6e-01 9.9e-01
Free cholesterol (mmol/l) Buffer delay 9.1e-01 7.4e-01 9.7e-01
Free cholesterol (mmol/l) NMR delay 9.7e-01 8.8e-01 1.0e+00
Triglycerides (mmol/l)  Buffer delay 9.0e-01 7.4e-01 9.7e-01
Triglycerides (mmol/l) NMR delay 9.7e-01 9.0e-01 9.9e-01

Very large VLDL

Particle concentration (mol/l)  Buffer delay 9.1e-01 7.2e-01 9.9e-01
Particle concentration (mol/l) NMR delay 9.8e-01 9.1e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.1e-01 7.1e-01 9.9e-01

Total lipids (mmol/l) NMR delay 9.8e-01 9.0e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.2e-01 7.3e-01 9.8e-01
Phospholipids (mmol/l) NMR delay 9.7e-01 8.9e-01 9.9e-01
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Total cholesterol (mmol/l)  Buffer delay 9.3e-01 8.0e-01 9.8e-01
Total cholesterol (mmol/l) NMR delay 9.8e-01 9.1e-01 9.9e-01
Cholesterol esters (mmol/l)  Buffer delay 9.4e-01 7.9e-01 9.9e-01
Cholesterol esters (mmol/l) NMR delay 9.7e-01 8.9e-01 9.9e-01
Free cholesterol (mmol/l)  Buffer delay 9.3e-01 8.1e-01 9.8e-01
Free cholesterol (mmol/l) NMR delay 9.8e-01 8.9e-01 1.0e+00
Triglycerides (mmol/l)  Buffer delay 9.0e-01 6.9e-01 9.9e-01
Triglycerides (mmol/l) NMR delay 9.8e-01 9.1e-01 1.0e+00
Large VLDL
Particle concentration (mol/l)  Buffer delay 9.9e-01 9.4e-01 1.0e+00
Particle concentration (mol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.9e-01 9.3e-01 1.0e+00
Total lipids (mmol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.8e-01 9.4e-01 1.0e+00
Phospholipids (mmol/l) NMR delay 9.9e-01 9.7e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 9.8e-01 9.4e-01 1.0e+00
Total cholesterol (mmol/l) NMR delay 9.9e-01 9.6e-01 1.0e+00
Cholesterol esters (mmol/l)  Buffer delay 9.7e-01 8.9e-01 9.9e-01
Cholesterol esters (mmol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00
Free cholesterol (mmol/l)  Buffer delay 9.8e-01 8.9e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 1.0e+00 9.9e-01 1.0e+00
Triglycerides (mmol/l)  Buffer delay 9.7e-01 8.9e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
Medium VLDL
Particle concentration (mol/l)  Buffer delay 1.0e+00 9.8e-01 1.0e+00
Particle concentration (mol/l) NMR delay 1.0e+00 9.6e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.9e-01 9.7e-01 1.0e+00
Total lipids (mmol/l) NMR delay 9.9e-01 9.7e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.9e-01 9.5e-01 1.0e+00
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Phospholipids (mmol/l)  NMR delay 9.9e-01 9.6e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 9.6e-01 8.6e-01 9.9e-01
Total cholesterol (mmol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00

Cholesterol esters (mmol/l)  Buffer delay 9.6e-01 8.4e-01 9.9e-01
Cholesterol esters (mmol/l) NMR delay 9.8e-01 9.2e-01 1.0e+00
Free cholesterol (mmol/l) Buffer delay 9.9e-01 9.5e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 1.0e+00 9.9e-01 1.0e+00
Triglycerides (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 1.0e+00 9.9e-01 1.0e+00
Small VLDL
Particle concentration (mol/l)  Buffer delay 9.8e-01 9.1e-01 1.0e+00
Particle concentration (mol/l) NMR delay 9.9e-01 9.7e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.8e-01 9.1e-01 1.0e+00
Total lipids (mmol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00

Phospholipids (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00

Phospholipids (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 9.6e-01 8.4e-01 9.9e-01
Total cholesterol (mmol/l) NMR delay 9.8e-01 9.1e-01 1.0e+00

Cholesterol esters (mmol/l)  Buffer delay 9.7e-01 8.9e-01 9.9e-01
Cholesterol esters (mmol/l) NMR delay 9.7e-01 8.9e-01 1.0e+00
Free cholesterol (mmol/l) Buffer delay 9.9e-01 9.4e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
Triglycerides (mmol/l)  Buffer delay 9.9e-01 9.5e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.9e-01 9.3e-01 1.0e+00
Very Small VLDL
Particle concentration (mol/l)  Buffer delay 9.5e-01 8.3e-01 9.9e-01
Particle concentration (mol/l) NMR delay 9.9e-01 9.3e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.4e-01 7.6e-01 9.9e-01
Total lipids (mmol/l) NMR delay 9.9e-01 9.2e-01 1.0e+00
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Phospholipids (mmol/l)  Buffer delay 9.6e-01 8.7e-01 9.9e-01
Phospholipids (mmol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 8.6e-01 5.4e-01 9.8e-01
Total cholesterol (mmol/l) NMR delay 9.3e-01 7.9e-01 9.8e-01
Cholesterol esters (mmol/l)  Buffer delay 8.6e-01 5.6e-01 9.8e-01
Cholesterol esters (mmol/l) NMR delay 9.1e-01 7.1e-01 9.8e-01
Free cholesterol (mmol/l) Buffer delay 9.4e-01 7.6e-01 9.9e-01
Free cholesterol (mmol/l) NMR delay 9.8e-01 9.0e-01 9.9e-01
Triglycerides (mmol/l)  Buffer delay 9.9e-01 9.4e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00

IDL
Particle concentration (mol/l)  Buffer delay 9.7e-01 8.9e-01 9.9e-01
Particle concentration (mol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.7e-01 8.8e-01 9.9e-01
Total lipids (mmol/l) NMR delay 9.8e-01 9.2e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.8e-01 9.0e-01 9.9e-01
Phospholipids (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 9.6e-01 8.8e-01 9.9e-01
Total cholesterol (mmol/l) NMR delay 9.7e-01 8.9e-01 9.9e-01
Cholesterol esters (mmol/l)  Buffer delay 9.4e-01 8.1e-01 9.8e-01
Cholesterol esters (mmol/l) NMR delay 9.8e-01 9.1e-01 1.0e+00
Free cholesterol (mmol/l)  Buffer delay 9.6e-01 8.8e-01 9.8e-01
Free cholesterol (mmol/l) NMR delay 9.8e-01 9.3e-01 9.9e-01
Triglycerides (mmol/l)  Buffer delay 9.9e-01 9.5e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.9e-01 9.6e-01 1.0e+00

Large LDL
Particle concentration (mol/l)  Buffer delay 9.8e-01 9.1e-01 9.9e-01
Particle concentration (mol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.7e-01 9.1e-01 9.9e-01
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Total lipids (mmol/l) NMR delay 9.9e-01 9.3e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.7e-01 9.0e-01 9.9e-01
Phospholipids (mmol/l) NMR delay 9.8e-01 9.2e-01 9.9e-01

Total cholesterol (mmol/l)  Buffer delay 9.7e-01 9.0e-01 9.9e-01
Total cholesterol (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
Cholesterol esters (mmol/l)  Buffer delay 9.7e-01 9.0e-01 9.9e-01
Cholesterol esters (mmol/l) NMR delay 9.9e-01 9.3e-01 1.0e+00
Free cholesterol (mmol/l)  Buffer delay 9.8e-01 9.3e-01 9.9e-01
Free cholesterol (mmol/l) NMR delay 9.8e-01 9.4e-01 1.0e+00
Triglycerides (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.9e-01 9.7e-01 1.0e+00
Medium LDL
Particle concentration (mol/l)  Buffer delay 9.8e-01 9.1e-01 9.9e-01
Particle concentration (mol/l) NMR delay 9.7e-01 9.0e-01 9.9e-01

Total lipids (mmol/l)  Buffer delay 9.7e-01 9.0e-01 9.9e-01

Total lipids (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.7e-01 9.1e-01 9.9e-01
Phospholipids (mmol/l) NMR delay 9.8e-01 9.2e-01 1.0e+00

Total cholesterol (mmol/l)  Buffer delay 9.7e-01 9.1e-01 9.9e-01
Total cholesterol (mmol/l) NMR delay 9.9e-01 9.3e-01 1.0e+00
Cholesterol esters (mmol/l)  Buffer delay 9.8e-01 8.9e-01 1.0e+00
Cholesterol esters (mmol/l) NMR delay 9.8e-01 9.2e-01 9.9e-01
Free cholesterol (mmol/l) Buffer delay 9.8e-01 9.1e-01 9.9e-01
Free cholesterol (mmol/l) NMR delay 9.8e-01 8.9e-01 9.9e-01
Triglycerides (mmol/l)  Buffer delay 9.8e-01 9.2e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.8e-01 9.2e-01 1.0e+00
Small LDL
Particle concentration (mol/l)  Buffer delay 9.8e-01 9.3e-01 1.0e+00
Particle concentration (mol/l) NMR delay 9.8e-01 8.9e-01 1.0e+00
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Total lipids (mmol/l)  Buffer delay 9.7e-01 8.8e-01 9.9e-01
Total lipids (mmol/l) NMR delay 9.8e-01 9.1e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.8e-01 9.3e-01 9.9e-01
Phospholipids (mmol/l) NMR delay 9.8e-01 9.3e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 9.8e-01 9.0e-01 1.0e+00
Total cholesterol (mmol/l) NMR delay 9.8e-01 9.3e-01 1.0e+00
Cholesterol esters (mmol/l)  Buffer delay 9.4e-01 8.0e-01 9.9e-01
Cholesterol esters (mmol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00
Free cholesterol (mmol/l) Buffer delay 9.8e-01 9.3e-01 9.9e-01
Free cholesterol (mmol/l) NMR delay 9.8e-01 9.0e-01 9.9e-01
Triglycerides (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.9e-01 9.6e-01 1.0e+00
Very large HDL
Particle concentration (mol/l)  Buffer delay 9.8e-01 9.1e-01 1.0e+00
Particle concentration (mol/l) NMR delay 9.9e-01 9.7e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.8e-01 9.1e-01 1.0e+00
Total lipids (mmol/l) NMR delay 9.9e-01 9.6e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Phospholipids (mmol/l) NMR delay 1.0e+00 9.7e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 9.7e-01 8.6e-01 1.0e+00
Total cholesterol (mmol/l) NMR delay 9.8e-01 9.2e-01 1.0e+00
Cholesterol esters (mmol/l)  Buffer delay 9.7e-01 8.4e-01 1.0e+00
Cholesterol esters (mmol/l) NMR delay 9.9e-01 9.3e-01 1.0e+00
Free cholesterol (mmol/l) Buffer delay 9.8e-01 9.2e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 9.9e-01 9.3e-01 1.0e+00
Triglycerides (mmol/l)  Buffer delay 9.5e-01 8.0e-01 9.9e-01
Triglycerides (mmol/l) NMR delay 9.9e-01 9.3e-01 1.0e+00
Large HDL
Particle concentration (mol/l)  Buffer delay 9.9e-01 9.4e-01 1.0e+00

Diana L Santos Ferreira et al.

90



H

o metabolites

Metabolic traits conditions correlation LCI UCI

Particle concentration (mol/l) NMR delay 9.9e-01 9.6e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Total lipids (mmol/l) NMR delay 9.9e-01 9.7e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.9e-01 9.5e-01 1.0e+00
Phospholipids (mmol/l)  NMR delay 9.9e-01 9.5e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 1.0e+00 9.7e-01 1.0e+00
Total cholesterol (mmol/l) NMR delay 1.0e+00 9.7e-01 1.0e+00
Cholesterol esters (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Cholesterol esters (mmol/l) NMR delay 1.0e+00 9.7e-01 1.0e+00
Free cholesterol (mmol/l)  Buffer delay 9.9e-01 9.5e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 9.9e-01 9.7e-01 1.0e+00
Triglycerides (mmol/l)  Buffer delay 9.8e-01 9.4e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00
Medium HDL
Particle concentration (mol/l)  Buffer delay 8.9e-01 7.1e-01 9.8e-01
Particle concentration (mol/l) NMR delay 9.7e-01 8.8e-01 9.9e-01
Total lipids (mmol/l)  Buffer delay 8.9e-01 7.1e-01 9.8e-01
Total lipids (mmol/l) NMR delay 9.7e-01 8.9e-01 9.9e-01
Phospholipids (mmol/l)  Buffer delay 9.3e-01 7.8e-01 9.8e-01
Phospholipids (mmol/l) NMR delay 9.7e-01 9.0e-01 9.9e-01
Total cholesterol (mmol/l)  Buffer delay 9.1e-01 7.3e-01 9.9e-01
Total cholesterol (mmol/l) NMR delay 9.6e-01 8.4e-01 1.0e+00
Cholesterol esters (mmol/l)  Buffer delay 9.0e-01 6.7e-01 9.8e-01
Cholesterol esters (mmol/l) NMR delay 9.5e-01 8.2e-01 9.9e-01
Free cholesterol (mmol/l) Buffer delay 9.2e-01 7.6e-01 9.8e-01
Free cholesterol (mmol/l) NMR delay 9.6e-01 8.6e-01 9.9e-01
Triglycerides (mmol/l)  Buffer delay 9.8e-01 8.9e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.8e-01 9.1e-01 1.0e+00

Small HDL
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Particle concentration (mol/l)  Buffer delay 8.8e-01 7.1e-01 9.7e-01
Particle concentration (mol/l) NMR delay 9.3e-01 7.7e-01 9.9e-01
Total lipids (mmol/l)  Buffer delay 8.6e-01 6.9e-01 9.6e-01
Total lipids (mmol/l) NMR delay 9.3e-01 7.9e-01 9.9e-01
Phospholipids (mmol/l)  Buffer delay 9.8e-01 8.9e-01 1.0e+00
Phospholipids (mmol/l) NMR delay 9.8e-01 9.2e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 7.4e-01 3.3e-01 9.5e-01
Total cholesterol (mmol/l) NMR delay 7.8e-01 4.4e-01 9.8e-01
Cholesterol esters (mmol/l)  Buffer delay 8.7e-01 6.1e-01 9.7e-01
Cholesterol esters (mmol/l) NMR delay 8.7e-01 6.2e-01 9.9e-01
Free cholesterol (mmol/l) Buffer delay 9.7e-01 8.8e-01 9.9e-01
Free cholesterol (mmol/l) NMR delay 9.8e-01 9.1e-01 9.9e-01
Triglycerides (mmol/l)  Buffer delay 9.8e-01 9.1e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.6e-01 8.8e-01 9.9e-01
Lipoprotein particle size
VLDL particle size (nm) Buffer delay 9.9e-01 9.5e-01 1.0e+00
VLDL particle size (hnm) NMR delay 9.9e-01 9.5e-01 1.0e+00
LDL particle size (nm) Buffer delay 8.2e-01 5.6e-01 9.5e-01
LDL particle size (nm)  NMR delay 9.3e-01 7.9e-01 9.8e-01
HDL particle size (nm) Buffer delay 9.9e-01 9.5e-01 1.0e+00
HDL particle size (nm) NMR delay 9.9e-01 9.5e-01 1.0e+00
Cholesterol
Total cholesterol (mmol/l)  Buffer delay 9.9e-01 9.4e-01 1.0e+00
Total cholesterol (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
VLDL cholesterol (mmol/l)  Buffer delay 9.4e-01 7.9e-01 9.9e-01
VLDL cholesterol (mmol/l) NMR delay 9.9e-01 9.3e-01 1.0e+00
Remnant cholesterol (mmol/l)  Buffer delay 9.5e-01 8.2e-01 1.0e+00
Remnant cholesterol (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
LDL cholesterol (mmol/l)  Buffer delay 9.7e-01 8.7e-01 9.9e-01
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LDL cholesterol (mmol/l) NMR delay 9.9e-01 9.6e-01 1.0e+00
HDL cholesterol (mmol/l)  Buffer delay 9.9e-01 9.5e-01 1.0e+00
HDL cholesterol (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
HDL2 cholesterol (mmol/l)  Buffer delay 9.9e-01 9.3e-01 1.0e+00
HDL2 cholesterol (mmol/l) NMR delay 9.8e-01 9.1e-01 1.0e+00
HDL3 cholesterol (mmol/l)  Buffer delay 9.8e-01 9.0e-01 1.0e+00
HDL3 cholesterol (mmol/l) NMR delay 9.8e-01 9.3e-01 1.0e+00
Esterified cholesterol (mmol/l)  Buffer delay 9.8e-01 9.3e-01 1.0e+00
Esterified cholesterol (mmol/l) NMR delay 9.9e-01 9.3e-01 1.0e+00
Free cholesterol (mmol/l)  Buffer delay 9.7e-01 8.4e-01 9.9e-01
Free cholesterol (mmol/l) NMR delay 9.7e-01 8.6e-01 1.0e+00
Glycerides and phospholipids
Triglycerides (mmol/l)  Buffer delay 9.9e-01 9.4e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 1.0e+00 9.7e-01 1.0e+00
VLDL triglycerides (mmol/l)  Buffer delay 9.9e-01 9.4e-01 1.0e+00
VLDL triglycerides (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
LDL triglycerides (mmol/l)  Buffer delay 1.0e+00 9.8e-01 1.0e+00
LDL triglycerides (mmol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00
HDL triglycerides (mmol/l)  Buffer delay 9.9e-01 9.5e-01 1.0e+00
HDL triglycerides (mmol/l) NMR delay 9.9e-01 9.6e-01 1.0e+00
Diacylglycerol (mmol/l)  Buffer delay 4.1e-01 -1.4e-01 7.5e-01
Diacylglycerol (mmol/l) NMR delay 1.9e-01 -5.2e-01 6.9e-01
Phosphoglycerides (mmol/l)  Buffer delay 9.2e-01 7.6e-01 9.7e-01
Phosphoglycerides (mmol/l) NMR delay 9.2e-01 7.2e-01 9.7e-01
Phosphatidylcholine + other cholines (mmol/l)  Buffer delay 9.2e-01 7.5e-01 9.7e-01
Phosphatidylcholine + other cholines (mmol/l)  NMR delay 9.3e-01 7.8e-01 9.9e-01
Sphingomyelins (mmol/l)  Buffer delay 8.6e-01 6.6e-01 9.4e-01
Sphingomyelins (mmol/l) NMR delay 8.6e-01 5.8e-01 9.6e-01
Cholines (mmol/l)  Buffer delay 8.8e-01 6.6e-01 9.7e-01
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Cholines (mmol/l) NMR delay 8.7e-01 6.3e-01 9.5e-01

Apolipoproteins
Apolipoprotein A-I (g/l)  Buffer delay 9.8e-01 9.1e-01 9.9e-01
Apolipoprotein A-I (g/l) NMR delay 9.8e-01 9.1e-01 9.9e-01
Apolipoprotein B (g/l)  Buffer delay 9.4e-01 8.3e-01 9.8e-01
Apolipoprotein B (g/l) NMR delay 9.9e-01 9.6e-01 1.0e+00

Fatty acids
Total fatty acids (mmol/l) Buffer delay 9.4e-01 8.0e-01 9.9e-01
Total fatty acids (mmol/l) NMR delay 9.8e-01 8.8e-01 9.9e-01
Fatty acid chain length  Buffer delay 9.3e-01 7.9e-01 9.8e-01
Fatty acid chain length  NMR delay 9.0e-01 7.3e-01 9.7e-01
Degree of unsaturation  Buffer delay 8.8e-01 6.8e-01 9.7e-01
Degree of unsaturation NMR delay 9.6e-01 8.2e-01 9.9e-01
Docosahexaenoic acid (mmol/l)  Buffer delay 9.7e-01 8.9e-01 9.9e-01
Docosahexaenoic acid (mmol/l) NMR delay 9.8e-01 9.0e-01 1.0e+00
Linoleic acid (mmol/l)  Buffer delay 9.6e-01 8.6e-01 9.9e-01
Linoleic acid (mmol/l) NMR delay 9.6e-01 8.3e-01 9.9e-01
Conjugated linoleic acid (mmol/l)  Buffer delay 5.8e-01 1.3e-01 8.5e-01
Conjugated linoleic acid (mmol/l) NMR delay 7.9e-01 4.0e-01 9.4e-01
n-3 fatty acids (mmol/l)  Buffer delay 9.6e-01 8.7e-01 9.9e-01
n-3 fatty acids (mmol/l) NMR delay 9.8e-01 9.1e-01 9.9e-01
n-6 fatty acids (mmol/l)  Buffer delay 9.6e-01 8.5e-01 9.9e-01
n-6 fatty acids (mmol/l) NMR delay 9.6e-01 8.5e-01 9.9e-01
PUFA (mmol/l)  Buffer delay 9.7e-01 8.8e-01 9.9e-01
PUFA (mmol/l) NMR delay 9.6e-01 8.7e-01 9.9e-01
MUFA (mmol/l)  Buffer delay 1.0e+00 9.7e-01 1.0e+00
MUFA (mmol/l) NMR delay 9.9e-01 9.6e-01 1.0e+00
Saturated fatty acids (mmol/l)  Buffer delay 9.3e-01 7.5e-01 9.9e-01
Saturated fatty acids (mmol/l) NMR delay 9.8e-01 9.4e-01 1.0e+00
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Glycolysis related metabolites

Glucose (mmol/l)  Buffer delay 9.7e-01 8.6e-01 1.0e+00
Glucose (mmol/l) NMR delay 9.8e-01 9.0e-01 1.0e+00
Lactate (mmol/l) Buffer delay 9.8e-01 9.2e-01 1.0e+00
Lactate (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
Pyruvate (mmol/l)  Buffer delay 9.8e-01 9.4e-01 9.9e-01
Pyruvate (mmol/l) NMR delay 9.9e-01 9.5e-01 9.9e-01
Citrate (mmol/l)  Buffer delay 7.7e-01 5.3e-01 9.2e-01
Citrate (mmol/l) NMR delay 8.9e-01 7.2e-01 9.6e-01
Glycerol (mmol/l) Buffer delay 8.9e-01 7.8e-01 9.5e-01
Glycerol (mmol/l) NMR delay 9.2e-01 8.0e-01 9.7e-01
Amino acids
Alanine (mmol/l)  Buffer delay 9.7e-01 8.9e-01 9.9e-01
Alanine (mmol/l) NMR delay 9.8e-01 9.2e-01 1.0e+00
Glutamine (mmol/l)  Buffer delay 9.6e-01 8.5e-01 9.8e-01
Glutamine (mmol/l) NMR delay 9.5e-01 8.5e-01 9.8e-01
Histidine (mmol/l)  Buffer delay 4.8e-01 9.2e-02 7.9e-01
Histidine (mmol/l) NMR delay 7.7e-01 4.6e-01 9.0e-01
Glycine (mmol/l)  Buffer delay 9.7e-01 9.1e-01 9.9e-01
Glycine (mmol/l) NMR delay 9.6e-01 8.7e-01 9.9e-01
Branched-chain amino acids
Isoleucine (mmol/l)  Buffer delay 9.6e-01 8.9e-01 9.9e-01
Isoleucine (mmol/l) NMR delay 9.6e-01 8.9e-01 9.9e-01
Leucine (mmol/l)  Buffer delay 9.8e-01 9.1e-01 1.0e+00
Leucine (mmol/l) NMR delay 9.9e-01 9.7e-01 1.0e+00
Valine (mmol/l)  Buffer delay 9.9e-01 9.5e-01 1.0e+00
Valine (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
Aromatic amino acids
Phenylalanine (mmol/l)  Buffer delay 7.7e-01 5.5e-01 8.8e-01
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Phenylalanine (mmol/l) NMR delay 9.0e-01 6.9e-01 9.6e-01
Tyrosine (mmol/l)  Buffer delay 9.6e-01 8.6e-01 9.9e-01
Tyrosine (mmol/l) NMR delay 9.5e-01 8.2e-01 9.9e-01
Ketone bodies
Acetate (mmol/l) Buffer delay 9.5e-01 8.4e-01 9.8e-01
Acetate (mmol/l) NMR delay 9.7e-01 9.1e-01 1.0e+00
Beta-hydroxybutyrate (mmol/l)  Buffer delay 9.6e-01 8.8e-01 9.9e-01
Beta-hydroxybutyrate (mmol/l) NMR delay 9.7e-01 8.9e-01 9.9e-01
Fluid balance
Creatinine (mmol/l)  Buffer delay 9.2e-01 7.9e-01 9.7e-01
Creatinine (mmol/l) NMR delay 9.2e-01 8.1e-01 9.7e-01
Albumin (signal area) Buffer delay 9.2e-01 7.8e-01 9.7e-01
Albumin (signal area) NMR delay 9.5e-01 8.4e-01 9.8e-01
Inflammation
Glycoprotein acetyls (mmol/l)  Buffer delay 9.8e-01 9.3e-01 1.0e+00
Glycoprotein acetyls (mmol/l) NMR delay 9.8e-01 9.3e-01 1.0e+00
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Table S5. Spearman’s correlation: EDTA-plasma, post-storage handling effects. Spearman’s rank
correlation coefficients between metabolic concentrations (or values) in reference conditions
samples (i.e. no buffer addition delay or NMR analysis delay) and samples (i) left for 24 h
before addition of sodium buffer followed by immediate NMR analysis (i.e. buffer delay); and
(ii) addition of sodium buffer, then left for 24 h before NMR analysis (i.e. NMR delay); (see
Figures 7-8, S4). Pyruvate, glycerol and glycine are not quantified in EDTA-plasma samples due

to the interfering resonances of EDTA on their signals.

Abbreviations: C=cholesterol; IDL=intermediate-density lipoprotein; LCl=lower confidence interval; LDL=low-
density lipoprotein;, HDL=high-density lipoprotein; MUFA=monounsaturated fatty acids; PUFA=polyunsaturated
fatty acids; UCI= upper confidence interval; VLDL=very-low-density lipoprotein.

Metabolic traits conditions correlation LCI UCI

Lipoprotein subclasses

Extremely large VLDL

Particle concentration (mol/l)  Buffer delay 9.6e-01 8.6e-01 9.9e-01
Particle concentration (mol/l) NMR delay 9.1e-01 7.6e-01 9.7e-01
Total lipids (mmol/l)  Buffer delay 9.6e-01 8.6e-01 9.9e-01

Total lipids (mmol/l) NMR delay 9.2e-01 7.8e-01 9.7e-01
Phospholipids (mmol/l)  Buffer delay 9.6e-01 8.6e-01 1.0e+00
Phospholipids (mmol/l) NMR delay 9.3e-01 7.9e-01 9.9e-01
Total cholesterol (mmol/l)  Buffer delay 9.6e-01 8.9e-01 9.9e-01
Total cholesterol (mmol/l) NMR delay 9.4e-01 8.5e-01 9.8e-01
Cholesterol esters (mmol/l)  Buffer delay 9.6e-01 8.4e-01 9.9e-01
Cholesterol esters (mmol/l) NMR delay 9.3e-01 8.2e-01 9.8e-01
Free cholesterol (mmol/l) Buffer delay 9.7e-01 8.7e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 9.4e-01 8.1e-01 9.9e-01
Triglycerides (mmol/l)  Buffer delay 9.6e-01 8.6e-01 9.9e-01
Triglycerides (mmol/l) NMR delay 9.1e-01 7.9e-01 9.7e-01

Very large VLDL

Particle concentration (mol/l)  Buffer delay 9.8e-01 9.3e-01 1.0e+00
Particle concentration (mol/l) NMR delay 9.3e-01 8.2e-01 9.8e-01
Total lipids (mmol/l)  Buffer delay 9.8e-01 9.3e-01 1.0e+00

Total lipids (mmol/l) NMR delay 9.4e-01 8.1e-01 9.8e-01
Phospholipids (mmol/l)  Buffer delay 9.8e-01 9.3e-01 1.0e+00
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Phospholipids (mmol/l) NMR delay 9.4e-01 8.3e-01 9.9e-01
Total cholesterol (mmol/l)  Buffer delay 9.7e-01 9.2e-01 1.0e+00
Total cholesterol (mmol/l) NMR delay 9.6e-01 8.8e-01 9.8e-01

Cholesterol esters (mmol/l)  Buffer delay 9.8e-01 9.2e-01 1.0e+00
Cholesterol esters (mmol/l) NMR delay 9.6e-01 8.9e-01 9.9e-01
Free cholesterol (mmol/l) Buffer delay 9.8e-01 9.2e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 9.6e-01 8.7e-01 9.9e-01
Triglycerides (mmol/l)  Buffer delay 9.8e-01 9.3e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.3e-01 7.8e-01 9.9e-01
Large VLDL
Particle concentration (mol/l)  Buffer delay 9.7e-01 9.1e-01 1.0e+00
Particle concentration (mol/l) NMR delay 9.8e-01 9.3e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.7e-01 8.9e-01 9.9e-01
Total lipids (mmol/l) NMR delay 9.8e-01 9.3e-01 1.0e+00

Phospholipids (mmol/l)  Buffer delay 9.8e-01 9.2e-01 9.9e-01

Phospholipids (mmol/l) NMR delay 9.8e-01 9.2e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 9.7e-01 9.0e-01 9.9e-01
Total cholesterol (mmol/l) NMR delay 9.7e-01 8.9e-01 9.9e-01

Cholesterol esters (mmol/l)  Buffer delay 9.5e-01 8.3e-01 9.8e-01
Cholesterol esters (mmol/l) NMR delay 9.4e-01 8.1e-01 9.9e-01
Free cholesterol (mmol/l) Buffer delay 9.7e-01 9.0e-01 9.9e-01
Free cholesterol (mmol/l) NMR delay 9.7e-01 8.8e-01 9.9e-01
Triglycerides (mmol/l)  Buffer delay 9.8e-01 9.0e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00
Medium VLDL
Particle concentration (mol/l)  Buffer delay 9.7e-01 8.7e-01 1.0e+00
Particle concentration (mol/l) NMR delay 9.8e-01 9.1e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.7e-01 8.8e-01 9.9e-01
Total lipids (mmol/l) NMR delay 9.8e-01 9.1e-01 1.0e+00
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Phospholipids (mmol/l)  Buffer delay 9.6e-01 8.6e-01 9.9e-01
Phospholipids (mmol/l) NMR delay 9.8e-01 9.2e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 9.4e-01 7.9e-01 9.9e-01
Total cholesterol (mmol/l) NMR delay 9.7e-01 8.9e-01 9.9e-01
Cholesterol esters (mmol/l)  Buffer delay 9.7e-01 8.9e-01 9.9e-01
Cholesterol esters (mmol/l) NMR delay 9.8e-01 9.0e-01 1.0e+00
Free cholesterol (mmol/l) Buffer delay 9.8e-01 9.2e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 9.8e-01 9.2e-01 1.0e+00
Triglycerides (mmol/l)  Buffer delay 9.9e-01 9.4e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.9e-01 9.6e-01 1.0e+00
Small VLDL
Particle concentration (mol/l)  Buffer delay 9.9e-01 9.5e-01 1.0e+00
Particle concentration (mol/l) NMR delay 9.8e-01 9.1e-01 9.9e-01
Total lipids (mmol/l)  Buffer delay 9.8e-01 9.2e-01 1.0e+00
Total lipids (mmol/l) NMR delay 9.8e-01 9.3e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.8e-01 9.1e-01 9.9e-01
Phospholipids (mmol/l) NMR delay 9.8e-01 9.0e-01 9.9e-01
Total cholesterol (mmol/l)  Buffer delay 9.8e-01 9.0e-01 1.0e+00
Total cholesterol (mmol/l) NMR delay 9.7e-01 9.0e-01 9.9e-01
Cholesterol esters (mmol/l)  Buffer delay 9.6e-01 8.5e-01 9.9e-01
Cholesterol esters (mmol/l) NMR delay 9.6e-01 8.8e-01 9.9e-01
Free cholesterol (mmol/l)  Buffer delay 9.8e-01 9.3e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 9.7e-01 8.8e-01 1.0e+00
Triglycerides (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.9e-01 9.3e-01 1.0e+00
Very Small VLDL
Particle concentration (mol/l)  Buffer delay 9.6e-01 8.5e-01 9.9e-01
Particle concentration (mol/l) NMR delay 9.6e-01 8.4e-01 9.9e-01
Total lipids (mmol/l)  Buffer delay 9.6e-01 8.4e-01 9.9e-01
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Total lipids (mmol/l) NMR delay 9.5e-01 7.9e-01 9.9e-01
Phospholipids (mmol/l)  Buffer delay 9.5e-01 8.3e-01 9.9e-01
Phospholipids (mmol/l) NMR delay 9.8e-01 9.1e-01 9.9e-01

Total cholesterol (mmol/l)  Buffer delay 9.3e-01 7.6e-01 9.9e-01
Total cholesterol (mmol/l) NMR delay 9.1e-01 7.1e-01 9.8e-01
Cholesterol esters (mmol/l)  Buffer delay 9.1e-01 7.0e-01 9.8e-01
Cholesterol esters (mmol/l) NMR delay 8.9e-01 6.6e-01 9.7e-01
Free cholesterol (mmol/l)  Buffer delay 9.6e-01 8.9e-01 9.9e-01
Free cholesterol (mmol/l) NMR delay 9.7e-01 9.0e-01 1.0e+00
Triglycerides (mmol/l)  Buffer delay 9.7e-01 8.9e-01 9.9e-01
Triglycerides (mmol/l) NMR delay 9.7e-01 8.8e-01 1.0e+00

IDL
Particle concentration (mol/l)  Buffer delay 9.8e-01 9.3e-01 1.0e+00
Particle concentration (mol/l) NMR delay 9.8e-01 9.2e-01 9.9e-01

Total lipids (mmol/l)  Buffer delay 9.8e-01 9.2e-01 9.9e-01

Total lipids (mmol/l) NMR delay 9.7e-01 8.9e-01 9.9e-01
Phospholipids (mmol/l)  Buffer delay 9.8e-01 9.1e-01 9.9e-01
Phospholipids (mmol/l) NMR delay 9.7e-01 8.8e-01 9.9e-01

Total cholesterol (mmol/l)  Buffer delay 9.7e-01 9.1e-01 9.9e-01
Total cholesterol (mmol/l) NMR delay 9.6e-01 8.7e-01 9.8e-01
Cholesterol esters (mmol/l)  Buffer delay 9.7e-01 8.9e-01 9.9e-01
Cholesterol esters (mmol/l) NMR delay 9.4e-01 8.5e-01 9.7e-01
Free cholesterol (mmol/l) Buffer delay 9.7e-01 8.9e-01 9.9e-01
Free cholesterol (mmol/l) NMR delay 9.7e-01 8.8e-01 9.9e-01
Triglycerides (mmol/l)  Buffer delay 9.8e-01 9.1e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.8e-01 9.2e-01 1.0e+00
Large LDL
Particle concentration (mol/l)  Buffer delay 9.9e-01 9.4e-01 1.0e+00
Particle concentration (mol/l) NMR delay 9.8e-01 9.2e-01 9.9e-01
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Total lipids (mmol/l)  Buffer delay 9.8e-01 9.3e-01 1.0e+00
Total lipids (mmol/l) NMR delay 9.8e-01 9.1e-01 9.9e-01
Phospholipids (mmol/l)  Buffer delay 9.8e-01 9.3e-01 1.0e+00
Phospholipids (mmol/l) NMR delay 9.8e-01 9.0e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 9.9e-01 9.4e-01 1.0e+00
Total cholesterol (mmol/l) NMR delay 9.7e-01 9.0e-01 9.9e-01
Cholesterol esters (mmol/l)  Buffer delay 9.7e-01 9.1e-01 9.9e-01
Cholesterol esters (mmol/l) NMR delay 9.7e-01 9.0e-01 9.9e-01
Free cholesterol (mmol/l) Buffer delay 9.8e-01 8.9e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 9.6e-01 8.7e-01 9.9e-01
Triglycerides (mmol/l)  Buffer delay 9.7e-01 8.9e-01 9.9e-01
Triglycerides (mmol/l) NMR delay 9.7e-01 9.1e-01 9.9e-01
Medium LDL
Particle concentration (mol/l)  Buffer delay 9.8e-01 9.1e-01 9.9e-01
Particle concentration (mol/l) NMR delay 9.8e-01 9.3e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.8e-01 9.2e-01 1.0e+00
Total lipids (mmol/l) NMR delay 9.8e-01 9.3e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.9e-01 9.4e-01 1.0e+00
Phospholipids (mmol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 9.8e-01 9.2e-01 9.9e-01
Total cholesterol (mmol/l) NMR delay 9.7e-01 9.1e-01 9.9e-01
Cholesterol esters (mmol/l)  Buffer delay 9.8e-01 9.2e-01 9.9e-01
Cholesterol esters (mmol/l) NMR delay 9.8e-01 9.3e-01 9.9e-01
Free cholesterol (mmol/l) Buffer delay 9.9e-01 9.4e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 9.7e-01 9.1e-01 9.9e-01
Triglycerides (mmol/l)  Buffer delay 9.4e-01 8.4e-01 9.8e-01
Triglycerides (mmol/l) NMR delay 9.5e-01 8.2e-01 9.8e-01
Small LDL
Particle concentration (mol/l)  Buffer delay 9.8e-01 9.0e-01 9.9e-01
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Particle concentration (mol/l) NMR delay 9.8e-01 9.3e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.7e-01 9.0e-01 9.9e-01
Total lipids (mmol/l) NMR delay 9.8e-01 9.3e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Phospholipids (mmol/l)  NMR delay 9.9e-01 9.5e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 9.8e-01 9.3e-01 1.0e+00
Total cholesterol (mmol/l) NMR delay 9.7e-01 9.0e-01 9.9e-01
Cholesterol esters (mmol/l)  Buffer delay 9.6e-01 8.8e-01 9.9e-01
Cholesterol esters (mmol/l) NMR delay 9.7e-01 9.0e-01 9.9e-01
Free cholesterol (mmol/l)  Buffer delay 9.7e-01 8.9e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00
Triglycerides (mmol/l)  Buffer delay 9.8e-01 9.0e-01 9.9e-01
Triglycerides (mmol/l) NMR delay 9.8e-01 9.2e-01 1.0e+00
Very large HDL
Particle concentration (mol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Particle concentration (mol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Total lipids (mmol/l) NMR delay 9.9e-01 9.3e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Phospholipids (mmol/l) NMR delay 9.9e-01 9.6e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 9.8e-01 9.2e-01 1.0e+00
Total cholesterol (mmol/l) NMR delay 9.7e-01 9.0e-01 9.9e-01
Cholesterol esters (mmol/l)  Buffer delay 9.8e-01 9.3e-01 1.0e+00
Cholesterol esters (mmol/l) NMR delay 9.8e-01 9.2e-01 1.0e+00
Free cholesterol (mmol/l) Buffer delay 9.9e-01 9.6e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 9.9e-01 9.3e-01 1.0e+00
Triglycerides (mmol/l)  Buffer delay 9.5e-01 8.6e-01 9.7e-01
Triglycerides (mmol/l) NMR delay 9.4e-01 8.2e-01 9.7e-01

Large HDL
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Particle concentration (mol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Particle concentration (mol/l) NMR delay 9.9e-01 9.6e-01 1.0e+00
Total lipids (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Total lipids (mmol/l) NMR delay 9.9e-01 9.6e-01 1.0e+00
Phospholipids (mmol/l)  Buffer delay 9.9e-01 9.4e-01 1.0e+00
Phospholipids (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
Total cholesterol (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Total cholesterol (mmol/l) NMR delay 9.9e-01 9.7e-01 1.0e+00
Cholesterol esters (mmol/l)  Buffer delay 1.0e+00 9.8e-01 1.0e+00
Cholesterol esters (mmol/l) NMR delay 1.0e+00 9.8e-01 1.0e+00
Free cholesterol (mmol/l) Buffer delay 9.9e-01 9.7e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 9.9e-01 9.6e-01 1.0e+00
Triglycerides (mmol/l)  Buffer delay 8.8e-01 6.3e-01 9.9e-01
Triglycerides (mmol/l) NMR delay 8.8e-01 6.4e-01 9.8e-01
Medium HDL
Particle concentration (mol/l)  Buffer delay 8.6e-01 6.4e-01 9.6e-01
Particle concentration (mol/l) NMR delay 8.8e-01 6.5e-01 9.7e-01
Total lipids (mmol/l)  Buffer delay 8.6e-01 6.0e-01 9.5e-01
Total lipids (mmol/l) NMR delay 8.6e-01 6.5e-01 9.6e-01
Phospholipids (mmol/l)  Buffer delay 9.0e-01 6.7e-01 9.7e-01
Phospholipids (mmol/l) NMR delay 9.0e-01 7.0e-01 9.7e-01
Total cholesterol (mmol/l)  Buffer delay 8.8e-01 6.1e-01 9.6e-01
Total cholesterol (mmol/l) NMR delay 8.5e-01 6.0e-01 9.6e-01
Cholesterol esters (mmol/l)  Buffer delay 8.9e-01 6.8e-01 9.7e-01
Cholesterol esters (mmol/l) NMR delay 8.4e-01 5.8e-01 9.5e-01
Free cholesterol (mmol/l) Buffer delay 8.6e-01 6.2e-01 9.7e-01
Free cholesterol (mmol/l) NMR delay 8.6e-01 6.4e-01 9.7e-01
Triglycerides (mmol/l)  Buffer delay 9.5e-01 8.8e-01 9.8e-01
Triglycerides (mmol/l) NMR delay 9.6e-01 8.7e-01 9.9e-01
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Small HDL
Particle concentration (mol/l)  Buffer delay 8.2e-01 5.9e-01 9.4e-01
Particle concentration (mol/l) NMR delay 8.3e-01 5.9e-01 9.2e-01
Total lipids (mmol/l)  Buffer delay 8.5e-01 6.1e-01 9.6e-01
Total lipids (mmol/l) NMR delay 8.5e-01 6.5e-01 9.4e-01
Phospholipids (mmol/l)  Buffer delay 9.8e-01 9.1e-01 1.0e+00
Phospholipids (mmol/l) NMR delay 9.8e-01 9.1e-01 9.9e-01
Total cholesterol (mmol/l)  Buffer delay 7.3e-01 4.4e-01 9.0e-01
Total cholesterol (mmol/l) NMR delay 7.0e-01 4.0e-01 8.9e-01
Cholesterol esters (mmol/l)  Buffer delay 8.3e-01 6.0e-01 9.4e-01
Cholesterol esters (mmol/l) NMR delay 7.3e-01 4.2e-01 8.7e-01
Free cholesterol (mmol/l) Buffer delay 9.4e-01 8.0e-01 9.9e-01
Free cholesterol (mmol/l) NMR delay 9.5e-01 8.4e-01 9.8e-01
Triglycerides (mmol/l)  Buffer delay 9.7e-01 9.0e-01 9.9e-01
Triglycerides (mmol/l) NMR delay 9.6e-01 8.6e-01 9.9e-01
Lipoprotein particle size
VLDL particle size (nm) Buffer delay 9.9e-01 9.4e-01 1.0e+00
VLDL particle size (nm) NMR delay 9.7e-01 8.6e-01 1.0e+00
LDL particle size (nm) Buffer delay 7.8e-01 5.1e-01 9.2e-01
LDL particle size (nm) NMR delay 7.8e-01 5.6e-01 9.1e-01
HDL patrticle size (nm) Buffer delay 9.9e-01 9.5e-01 1.0e+00
HDL particle size (nm) NMR delay 9.8e-01 9.3e-01 1.0e+00
Cholesterol
Total cholesterol (mmol/l)  Buffer delay 9.8e-01 9.2e-01 1.0e+00
Total cholesterol (mmol/l) NMR delay 9.8e-01 9.4e-01 1.0e+00
VLDL cholesterol (mmol/l)  Buffer delay 9.5e-01 8.2e-01 9.9e-01
VLDL cholesterol (mmol/l) NMR delay 9.5e-01 8.3e-01 1.0e+00
Remnant cholesterol (mmol/l)  Buffer delay 9.7e-01 8.7e-01 9.9e-01
Remnant cholesterol (mmol/l) NMR delay 9.6e-01 8.6e-01 9.9e-01
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LDL cholesterol (mmol/l)  Buffer delay 9.9e-01 9.5e-01 1.0e+00
LDL cholesterol (mmol/l) NMR delay 9.6e-01 8.9e-01 9.9e-01
HDL cholesterol (mmol/l)  Buffer delay 9.8e-01 9.2e-01 1.0e+00
HDL cholesterol (mmol/l) NMR delay 9.7e-01 9.0e-01 9.9e-01
HDL2 cholesterol (mmol/l)  Buffer delay 9.7e-01 8.9e-01 9.9e-01
HDL2 cholesterol (mmol/l) NMR delay 9.7e-01 8.8e-01 9.9e-01
HDL3 cholesterol (mmol/l)  Buffer delay 9.5e-01 8.5e-01 9.8e-01
HDL3 cholesterol (mmol/l) NMR delay 9.5e-01 8.7e-01 9.8e-01
Esterified cholesterol (mmol/l)  Buffer delay 9.8e-01 8.8e-01 1.0e+00
Esterified cholesterol (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
Free cholesterol (mmol/l) Buffer delay 9.7e-01 8.7e-01 1.0e+00
Free cholesterol (mmol/l) NMR delay 9.6e-01 8.2e-01 9.9e-01
Glycerides and phospholipids
Triglycerides (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 9.9e-01 9.2e-01 1.0e+00
VLDL triglycerides (mmol/l)  Buffer delay 9.8e-01 9.0e-01 1.0e+00
VLDL triglycerides (mmol/l) NMR delay 9.8e-01 9.3e-01 1.0e+00
LDL triglycerides (mmol/l)  Buffer delay 9.7e-01 8.9e-01 9.9e-01
LDL triglycerides (mmol/l) NMR delay 9.7e-01 9.0e-01 9.9e-01
HDL triglycerides (mmol/l)  Buffer delay 9.9e-01 9.5e-01 1.0e+00
HDL triglycerides (mmol/l) NMR delay 9.8e-01 9.2e-01 9.9e-01
Diacylglycerol (mmol/l)  Buffer delay 7.2e-01 3.7e-01 8.9e-01
Diacylglycerol (mmol/l) NMR delay 7.7e-01 4.0e-01 9.4e-01
Phosphoglycerides (mmol/l)  Buffer delay 9.3e-01 8.0e-01 9.7e-01
Phosphoglycerides (mmol/l)  NMR delay 9.4e-01 7.2e-01 1.0e+00
Phosphatidylcholine + other cholines (mmol/l)  Buffer delay 9.1e-01 7.6e-01 9.6e-01
Phosphatidylcholine + other cholines (mmol/l) NMR delay 9.2e-01 7.4e-01 9.8e-01
Sphingomyelins (mmol/l)  Buffer delay 7.7e-01 3.7e-01 9.3e-01
Sphingomyelins (mmol/l) NMR delay 8.1e-01 5.3e-01 9.2e-01
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Cholines (mmol/l)  Buffer delay 8.3e-01 5.3e-01 9.5e-01
Cholines (mmol/l) NMR delay 8.6e-01 6.4e-01 9.5e-01

Apolipoproteins
Apolipoprotein A-I (g/l)  Buffer delay 9.7e-01 9.0e-01 1.0e+00
Apolipoprotein A-I (g/l) NMR delay 9.8e-01 9.1e-01 9.9e-01
Apolipoprotein B (g/l)  Buffer delay 9.7e-01 8.8e-01 9.9e-01
Apolipoprotein B (g/l) NMR delay 9.5e-01 8.4e-01 9.9e-01

Fatty acids
Total fatty acids (mmol/l) Buffer delay 9.6e-01 8.5e-01 1.0e+00
Total fatty acids (mmol/l) NMR delay 9.7e-01 8.9e-01 9.9e-01
Fatty acid chain length  Buffer delay 8.8e-01 6.3e-01 9.8e-01
Fatty acid chain length NMR delay 5.3e-01 1.2e-01 8.1e-01
Degree of unsaturation  Buffer delay 9.4e-01 7.5e-01 9.9e-01
Degree of unsaturation  NMR delay 8.3e-01 5.5e-01 9.7e-01
Docosahexaenoic acid (mmol/l)  Buffer delay 9.8e-01 9.0e-01 1.0e+00
Docosahexaenoic acid (mmol/l) NMR delay 9.8e-01 8.8e-01 1.0e+00
Linoleic acid (mmol/l)  Buffer delay 9.8e-01 9.2e-01 1.0e+00
Linoleic acid (mmol/l) NMR delay 9.5e-01 8.4e-01 9.9e-01
Conjugated linoleic acid (mmol/l)  Buffer delay 7.3e-01 3.7e-01 9.3e-01
Conjugated linoleic acid (mmol/l) NMR delay 7.8e-01 4.4e-01 9.4e-01
n-3 fatty acids (mmol/l)  Buffer delay 9.7e-01 8.9e-01 9.9e-01
n-3 fatty acids (mmol/l) NMR delay 9.8e-01 8.9e-01 1.0e+00
n-6 fatty acids (mmol/l)  Buffer delay 9.6e-01 8.7e-01 9.9e-01
n-6 fatty acids (mmol/l) NMR delay 9.6e-01 8.3e-01 9.9e-01
PUFA (mmol/l)  Buffer delay 9.7e-01 8.7e-01 1.0e+00
PUFA (mmol/l) NMR delay 9.7e-01 8.6e-01 9.9e-01
MUFA (mmol/l)  Buffer delay 9.8e-01 9.1e-01 1.0e+00
MUFA (mmol/l) NMR delay 9.6e-01 8.7e-01 9.9e-01
Saturated fatty acids (mmol/l)  Buffer delay 9.8e-01 9.2e-01 1.0e+00
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Saturated fatty acids (mmol/l) NMR delay 9.7e-01 8.9e-01 9.9e-01
Glycolysis related metabolites
Glucose (mmol/l)  Buffer delay 9.7e-01 9.0e-01 1.0e+00
Glucose (mmol/l) NMR delay 9.7e-01 8.7e-01 9.9e-01
Lactate (mmol/l)  Buffer delay 9.9e-01 9.6e-01 1.0e+00
Lactate (mmol/l) NMR delay 9.9e-01 9.4e-01 1.0e+00
Citrate (mmol/l)  Buffer delay 8.8e-01 6.9e-01 9.6e-01
Citrate (mmol/l) NMR delay 8.5e-01 6.4e-01 9.4e-01
Amino acids
Alanine (mmol/l)  Buffer delay 9.7e-01 8.8e-01 9.9e-01
Alanine (mmol/l) NMR delay 9.6e-01 8.8e-01 9.8e-01
Glutamine (mmol/l)  Buffer delay 8.8e-01 7.2e-01 9.6e-01
Glutamine (mmol/l) NMR delay 9.6e-01 8.6e-01 9.9e-01
Histidine (mmol/l)  Buffer delay 3.6e-01 -9.9e-02 7.3e-01
Histidine (mmol/l) NMR delay 5.7e-01 1.5e-01 8.1e-01
Branched-chain amino acids
Isoleucine (mmol/l)  Buffer delay 9.0e-01 6.9e-01 9.8e-01
Isoleucine (mmol/l) NMR delay 9.2e-01 7.5e-01 9.9e-01
Leucine (mmol/l)  Buffer delay 9.9e-01 9.5e-01 1.0e+00
Leucine (mmol/l) NMR delay 9.8e-01 9.0e-01 1.0e+00
Valine (mmol/l)  Buffer delay 9.8e-01 9.1e-01 1.0e+00
Valine (mmol/l) NMR delay 9.9e-01 9.5e-01 1.0e+00
Aromatic amino acids
Phenylalanine (mmol/l)  Buffer delay 7.5e-01 4.8e-01 9.2e-01
Phenylalanine (mmol/l) NMR delay 7.4e-01 4.8e-01 8.9e-01
Tyrosine (mmol/l)  Buffer delay 9.1e-01 7.4e-01 9.8e-01
Tyrosine (mmol/l) NMR delay 9.6e-01 8.7e-01 9.9e-01
Ketone bodies
Acetate (mmol/l)  Buffer delay 8.3e-01 5.9e-01 9.5e-01
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Acetate (mmol/l) NMR delay 9.0e-01 7.3e-01 9.7e-01
Beta-hydroxybutyrate (mmol/l)  Buffer delay 9.8e-01 9.2e-01 9.9e-01
Beta-hydroxybutyrate (mmol/l) NMR delay 9.1e-01 7.2e-01 9.7e-01
Fluid balance
Creatinine (mmol/l)  Buffer delay 9.7e-01 9.0e-01 9.9e-01
Creatinine (mmol/l) NMR delay 9.3e-01 7.8e-01 9.7e-01
Albumin (signal area) Buffer delay 9.0e-01 7.2e-01 9.7e-01
Albumin (signal area) NMR delay 8.9e-01 7.5e-01 9.5e-01
Inflammation
Glycoprotein acetyls (mmol/l)  Buffer delay 9.7e-01 8.6e-01 9.9e-01
Glycoprotein acetyls (mmol/l) NMR delay 9.9e-01 9.6e-01 1.0e+00
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Table S6. Serum, pre-storage handling effects (differences in mean levels): mean differences in
metabolite concentrations (or trait value) per 24 h increment in incubation duration at 4 °C

and 21 °C, for serum samples.

# Associations in Figure S5 are presented in SD-units. These SD point estimates can be obtained by dividing the
point estimate (beta) in absolute (clinically meaningful) concentration by the metabolic trait standard deviation
(SD), both provided in the below table.

Abbreviations: C=cholesterol; IDL=intermediate-density lipoprotein; LCI=lower confidence interval; LDL=low-
density lipoprotein; HDL=high-density lipoprotein;, MUFA=monounsaturated fatty acids; N.obs= number of
observations (samples); N.indiv=number of individuals; PUFA=polyunsaturated fatty acids; SD=standard
deviation; UCI= upper confidence interval; VLDL=very-low-density lipoprotein.

Metabolic traits temperature N.obs N.indiv Beta LCI Pvalue SD

Lipoprotein subclasses

Extremely large VLDL

-l.1e- -1.6e- -6.le-

Particle concentration (mol/l) 4°C 69 23 11 11 12 8.5e-06 2.2e-10
Particle concentration (mol/l) 21°C 69 23 -Gize- -1:i.7le- 4i3;e' 2.4e-01 2.2e-10
Total lipids (mmolfl) 4°C 69 23 'Zb?ée' '3626' '1626' 8.56-06 4.76-02

Total lipids (mmol/l) 21°C 69 23 '1(')338' '3(')538' 9(.)ie- 256-01 4.7e-02
Phospholipids (mmoll) 4°C 69 23 '2616' '4636' '1616' 3.66-05 5.86-03
Phospholipids (mmoll) 21°C 69 23 '1('3‘*' _461& 8(')‘?' 1.96-01 5.8¢-03
Total cholesterol (mmoll) 4°C 69 23 _3619_ '4(')ie' _16?1& 1.6e-05 8.8e-03
Total cholesterol (mmolll) 21°C 69 23 he 2e 33 5601 8.8e03
Cholesterol esters (mmol/l) 4°C 69 23 _1(')?1& _2(')16‘_ _8(')95& 1.1e-04 5.0e-03
Cholesterol esters (mmol/l) 21°C 69 23 8(';;6"' '1(')1& 3(')16"' 5.1e-01 5.0e-03
Free cholesterol (mmol) 4°C 69 23 '1(')ie' -2(.)?;e- 'Sd?ée' 3.9¢-05 3.8e-03
Eree cholesterol (mmolll) 21°C 69 23 '16‘°A"e' -261e- 16?- 7.36-02 3.86-03
Triglycerides (mmol/l) 4°C 69 72 '1(');5" -zdze- '9(')54e' 8.9e-06 3.2e-02
Triglycerides (mmol/l) 21°C 69 23 '16136' '26736' 5616' 1.96-01 3.26-02

Very large VLDL

-4.0e- -6.3e- -1l.7e-

Particle concentration (mol/l) 4°C 69 23 11 11 11 5.2e-04 1.3e-09
Particle concentration (moll) 21°C 69 23 A0 B2 28 G700 13609
Total lipids (mmol/l) 4°C 69 23 3% e LTS 4204 13e01
Total lipids (mmol/l) 21°C 69 23 '3663‘3' '7683‘3' sbie' 8.7e-02 1.3e-01
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-6.7e-

-1.0e-

-3.1e-

Phospholipids (mmaol/l) 4°C 69 23 04 03 04 2.5e-04 2.1e-02
Phospholipids (mmolll) 21°C 69 23 '5(')ie' '1(')2;' 1(')319' 15e-01 2.1e-02
Total cholesterol (mmol/l) 4°C 69 23 '86ie' -16?- -463,& 1.0e-04 2.6e-02
Total cholesterol (mmoll) 21°C 69 23 '1(')13' '1(')133' 7(')13' 7.26-01 2.6e-02
Cholesterol esters (mmol/l) 4°C 69 23 -463:1e- -6(.)54e- 'zbae' 2.3e-04 1.4e-02
Cholesterol esters (mmol/l) 21°C 69 23 6(')5;6' -5(.)?:1e- 5(')16' 9.8e-01 1.4e-02
Eree cholesterol (mmol) 4°C 69 23 '3639' _56?1& '2639' 5.26-05 1.26-02
Free cholesterol (mmol) 21°C 69 23 _16?1& '663e' 2(.)ie- 3.9e-01 1.2€-02
Triglycerides (mmolf) 4°C 69 23 '26‘;6' '3626' '1626' 9.16-04 8.1e-02
Triglycerides (mmolll) 21°C 69 23 -2693& '56536" '%ie' 2.8¢-02 8.1e-02
Large VLDL
Particle concentration (mol/l) 4°C 69 23 _13)6_ _3i%e_ _3i816_ 1.3e-02 7.5e-09
Particle concentration (mol/l) 21°C 69 23 -Zi%)e- '4i%e' 8i72e- 6.0e-02 7.5e-09
Total lipids (mmol/l) 4°C 69 23 '1636' '16826' 'zb?ée' 1.26-02 4.4e-01
Total lipids (mmol/l) 21°C 69 23 '1626' -zc.ge- 9618' 7.0e-02 4.4e-01
Phospholipids (mmoll) 4°C 69 23 '1626' '3626' '3616' 1.4e-02 7.9e-02
Phospholipids (mmol/) 21°C 69 23 '16936' '46236' 463;6' 1.1e-01 7.9e-02
Total cholesterol (mmoll) 4°C 69 23 'Zb?ée' '3626' 'ebie' 5.26-03 1.0e-01
Total cholesterol (mmol/l) 21°C 69 23 _1626_ _4626_ l(.)%e- 4.6e-01 1.0e-01
Cholesterol esters (mmol/l) 4°C 69 23 '1(')%6' '1(')%6' 'Zbie' 1.4e-02 5.1e-02
Cholesterol esters (mmol/l) 21°C 69 23 16?16_ _162& 1(')%& 8.3e-01 5.1e-02
Free cholesterol (mmol/l) 4°C 69 23 _1(')%& -Zbée- _4624& 2.9e-03 5.0e-02
Free cholesterol (mmol/l) 21°C 69 23 _163:‘_ _26636‘_ 1(';;& 5.3e-02 5.0e-02
Triglycerides (mmol/) 4°C 69 23 B2 claer A2 16e02 26001
Triglycerides (mmol/l) 21°C 69 23 '86833' _1672& _1613& 256-02 2.6e-01
Medium VLDL
Particle concentration (mol/l) 4°C 69 23 '3i%)e' '65(1)6' Zﬁe- 6.9e-02 1.9e-08
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-2.1le- -7.7e- 3.5e-

Particle concentration (mol/l) 21°C 69 23 10 10 10 4.6e-01 1.9e-08
Total lipids (mmolfl) 4°C 69 23 L0 e 90 72602 6.3e01

Total lipids (mmol/l) 21°C 69 23 '5(')8;' -2(.)4;e- 1(')323' 5.4e-01 6.3e-01
Phospholipids (mmoll) 4°C 69 23 '1(')2& '3(')?' 2(')‘;9' 8.46-02 1.2e-01
Phospholipids (mmol/l) 21°C 69 23 '5619' '4(')139' 3(')039' 7.6e-01 1.2e-01
Total cholesterol (mmoll) 4°C 69 23 '1(')?' '4(')5;' 7636- 15e-01 1.6e-01
Total cholesterol (mmoll) 21°C 69 23 2(')439' _2653& 7(')439' 3.4e-01 1.6e-01
Cholesterol esters (mmol/l) 4°C 69 23 _sze_ -26€e- 8618' 3.8e-01 8.2e-02
Cholesterol esters (mmol/l) 21°C 69 23 3(')26- 2(')36- 6(')26- 3.8e-02 8.2e-02
Free cholesterol (mmol/l) 4°C 69 23 '16?' '265;' 3(')57& 5.0e-02 7.7e-02
Eree cholesterol (mmolll) 21°C 69 23 '1626' '3626' gbie' 3.0e-01 7.76-02
Triglycerides (mmol/l) 4°C 69 23 '6626' '163;6' 46?_ 5.2e-02 3.5e-01
Triglycerides (mmol/l) 21°C 69 23 '7625" '16*;& 2626_ 15e-01 3.5e-01

Small VLDL

Particle concentration (mol/l) 4°C 69 23 Zi%e- _15’)6_ Si%e- 2.1e-01 1.9e-08
Particle concentration (mol/l) 21°C 69 23 SiZ)e- Sﬁ)e_ 1(';;& 1.4e-03 1.9e-08
Total lipids (mmol/l) 4°C 69 23 56‘;)9' '16‘;6' 16229- 1.2¢-01 3.5e-01

Total lipids (mmol/l) 21°C 69 23 l(')%e' 9(')036' 3(')%6" 2.4e-04 3.5e-01
Phospholipids (mmoll) 4°C 69 23 26?- 7639- 3629- 256-03 7.1e-02
Phospholipids (mmol/l) 21°C 69 23 5(')336' 3(')536' 7(')036' 5.6e-09 7.1e-02
Total cholesterol (mmol/l) 4°C 69 23 3629' 16?' 6629' 3.5e-03 1.0e-01
Total cholesterol (mmol/l) 21°C 69 23 l(.)?;e- 8(')%& 16726- 5.7e-08 1.0e-01
Cholesterol esters (mmol/l) 4°C 69 23 2(')29' 7(')1& 4('):;9' 4.9e-03 5.6e-02
Cholesterol esters (mmol/l) 21°C 69 23 nge- ijée- 16326- 6.7e-08 5.6e-02
Free cholesterol (mmol/l) 4°C 69 23 1(.)2(9- 3(')18_ 2(')(;8_ 7.7e-03  4.6e-02
Free cholesterol (mmol/l) 21°C 69 23 2(.)%e- 1(')%& 4(')];_ 8.3e-07 4.6e-02
Triglycerides (mmol/l) 4°C 69 23 -A2e- -38e- 308 g,.01 19601
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o metabolites

Metabolic traits temperature N.obs N.indivl Beta LCI UCI Pvalue SD
Triglycerides (mmolll) 21°C 69 23 1(')433' '3(')5;' 6(')336' 5.7e-01 1.9e-01
Very Small VLDL
Particle concentration (mol/l) 4°C 69 23 5i%e- 3i%e- Si%e- 6.7e-05 1.1e-08
Particle concentration (mol/l) 21°C 69 23 Zéte_ 1(';;9_ 2(')%9_ 1.4e-09 1.1e-08
Total lipids (mmol/l) 4°C 69 23 7626' 3626' 1(.)12e- 1.1e-04 1.3e-01
Total lipids (mmolfl) 21°C 69 23 2(')729' 1(')829' 3(')29' 21e-09 1.3e-01
Phospholipids (mmol/l) 4°C 69 23 26:?- gbie' 3628_ 5.6e-04 3.3e-02
Phospholipids (mmoll) 21°C 69 23 86333' 6(')%3' 1(')123' 7.7e-13  3.3-02
Total cholesterol (mmoll) 4°C 69 23 3628- 16?- 5628- 4.06-03 5.1e-02
Total cholesterol (mmoll) 21°C 69 23 16‘;‘9' 8633‘9' 16926_ 5.3e-07 5.1e-02
Cholesterol esters (mmol/l) 4°C 69 23 Zbge- 1(.)1e- 3629- 3.2e-02 3.6e-02
Cholesterol esters (mmol/l) 21°C 69 23 9(')736_ 5(')536_ 1(';28_ 7.1e-06 3.6e-02
Free cholesterol (mmol/l) 4°C 69 23 l(.)ze- 8638- Zbée- 1.8e-05 1.6e-02
Free cholesterol (mmol/l) 21°C 69 23 3(.)93e- 2(.)73e- 5(.)13e- 1.1e-10 1.6e-02
Triglycerides (mmol/l) 4°C 69 23 1626- gbie' 2629' 4.86-05 5.4e-02
Triglycerides (mmol/l) 21°C 69 23 5(')136' 3(')336' 6(')836' 1.1e-08 5.4e-02
IDL
Particle concentration (mol/l) 4°C 69 23 4i%e' '3i%e' 16?' 2.6e-01 2.1e-08
Particle concentration (mol/l) 21°C 69 23 3626- l(.)%e- Sc.)%e- 6.8e-05 2.1e-08
Total lipids (mmol/l) 4°C 69 23 463;8_ '462‘*' 163;9' 3.4e-01 2.1e-01
Total lipids (mmol/l) 21°C 69 23 36‘;‘9' 1626_ 56126_ 1.5¢-04 2.1e-01
Phospholipids (mmol/) 4°C 69 23 1629' '563‘*' Sbie' 1.4e-01 4.9e-02
Phospholipids (mmoll) 21°C 69 23 96236_ 56236_ 1(';9' 7.76-06  4.9¢-02
Total cholesterol (mmolfl) 4°C 69 23 Gc')ie' o Gc')%e' 8.5¢-01 1.3e-01
Total cholesterol (mmolfl) 21°C 69 23 Lo B0 30 30e03 13e01
Cholesterol esters (mmol/l) 4°C 69 23 -2(.):Ze- '4(')?;' 4626- 9.2e-01 1.0e-01
Cholesterol esters (mmol/l) 21°C 69 23 1(')22& 3(')29_ 2(')12& 5.8e-03 1.0e-01
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o metabolites

Metabolic traits temperature N.obs N.indivl Beta LCI UCI Pvalue SD
Free cholesterol (mmol/l) 4°C 69 23 sc‘)ie' '861‘9' 2(.)ge- 3.3e-01 3.8e-02
Free cholesterol (mmolll) 21°C 69 23 5(')539' 2(')3;9' 8(')839' 8.76-04 3.86-02

Triglycerides (mmol/l) 4°C 69 23 Zc‘)%e' lc'%e' Zc‘)%e' 4.1e-08 3.9e-02

Triglycerides (mmol/l) 21°C 69 23 6(')533' 4(')239' 8(')933' 41e-08 3.9¢-02

Large LDL
Particle concentration (mol/l) 4°C 69 23 gi%e- '4i%e' Zc')i’)e' 1.7e-01 3.5¢-08
Particle concentration (mol/l) 21°C 69 23 5(');6' 2(')26' 7(')26' 1.2e-04 3.5e-08
Total lipids (mmol/l) 4°C 69 23 ebée' '3629' 1626_ 2.1e01 2.4e-01
Total lipids (mmol/l) 21°C 69 23 36526_ 16726_ 56‘;‘9' 2.0e-04 2.4e-01

Phospholipids (mmoll) 4°C 69 23 16%%8- '86316' 36%;" 2.46-01 5.1e-02

Phospholipids (mmol/l) 21°C 69 52 7(‘)139' 3(‘)639' 16126' 7.3e-05 5.1e-02
Total cholesterol (mmolfl) 4°C 69 23 36%& '4626' 1638- 426-01 1.7e-01
Total cholesterol (mmol/l) 21°C 69 23 2(')228' 8(')938' 3(')28' 1.1e-03 1.7e-01

Cholesterol esters (mmol/l) 4°C 69 23 26?' _36?_ 7626' 4.5e-01 1.4e-01
Cholesterol esters (mmol/l) 21°C 69 23 1(')728' 6(')738_ Zc.ge- 9.9e-04 1.4e-01
Free cholesterol (mmol/l) 4°C 69 23 9(.)319- -96(316- 2(';;' 3.2e-01 4.2e-02
Free cholesterol (mmol) 21°C 69 23 5(')836' 2(')136' 9(')436' 1.8¢-03 4.26-02
Triglycerides (mmol/l) 4°C 69 23 zf.)%e- 162& 2629' 9.4e-08 3.1e-02
Triglycerides (mmol/l) 21°C 69 23 Sc.)ze- 3626- 8(')?;- 1.8e-06 3.1e-02
Medium LDL
Particle concentration (mol/l) 4°C 69 23 1(')2& Zi%e' 2(.);9- 1.6e-02 3.0e-08
Particle concentration (mol/l) 21°C 69 23 Sc.)te- Zéze- 7(';;6- 1.0e-05 3.0e-08
Total lipids (mmol/l) 4°C 69 23 762'3' 16?- 16‘;'3' 1.9e-02 1.5e-01
Total lipids (mmol/l) 21°C 69 23 2(.)5;«3- e 36726' 14605 15e-01

Phospholipids (mmoll) 4°C 69 23 Loer 28 27 16e02 3702

Phospholipids (mmoll) 21°C 69 23 56336' 36236' 4% 75607 3702
Total cholesterol (mmolll) 4°C 69 23 foe Loe 95 4set2 Lle01
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o metabolites

Metabolic traits temperature N.obs N.indivl Beta LCI UCI Pvalue SD
Total cholesterol (mmol/l) 21°C 69 23 1(')726' 8(')636' Zbge- 7.4e-05 1.1e-01
Cholesterol esters (mmol/l) 4°C 69 23 3(')5;_ -4(.)ie- 7(')?;_ 8.0e-02 8.9e-02
Cholesterol esters (mmol/l) 21°C 69 23 1(')5;6' 6(')5;6' 2(')(;6' 1.2e-04 8.9e-02
Free cholesterol (mmol/l) 4°C 69 23 lbze- 5(')1& 2(.)5;e- 2.9e-03 2.2e-02
Free cholesterol (mmol/l) 21°C 69 23 4(')239' 2(')239' 6(')139' 2.7e-05 2.2e-02
Triglycerides (mmol/l) 4°C 69 23 1(')26' Gbie' 1(')536' 3.0e-06 1.66-02
Triglycerides (mmolll) 21°C 69 23 2(')939' 1(')639' 4(')339' 1.6e-05 1.6e-02

Small LDL
Particle concentration (mol/l) 4°C 69 23 Zc')%e- Si%e- 3(')799- 2.1e-03 3.5e-08
Particle concentration (mol) 21°C 69 23 6639‘9' 36796_ 8699‘9' 2.46-06 3.5e-08
Total lipids (mmol/l) 4°C 69 23 sze' sze' 16128' 2.2e-03 9.8e-02
Total lipids (mmol/l) 21°C 69 23 1626_ 16‘;‘9' 26526_ 3.26-06 9.86-02
Phospholipids (mmol/l) 4°C 69 23 1628' gbie' Zbie' 1.3e-04 2.6e-02
Phospholipids (mmol/l) 21°C 69 23 46436' 26736' 66136' 2.2e-07 2.6e-02
Total cholesterol (mmolfl) 4°C 69 23 4628- 16%& 7628- 9.46-03 6.86-02
Total cholesterol (mmoll) 21°C 69 23 1(')229' 66536' 1(')729' 1.8¢-05 6.8e-02
Cholesterol esters (mmol/l) 4°C 69 23 2(';;' Zbie' 5(')?' 2.8e-02 5.4e-02
Cholesterol esters (mmol/l) 21°C 69 23 8(')736- 4(')536- l(.):;e- 3.9e-05 5.4e-02
Free cholesterol (mmol/l) 4°C 69 23 1(';;& 6(')3& 2(')?' 9.2e-05 1.4e-02
Free cholesterol (mmol) 21°C 69 23 3(')236' 16839' 4(')636' 7.06-06 1.4e-02
Triglycerides (mmol/l) 4°C 69 23 5(.;;{9- 2(.)19- Sbie' 1.0e-04 1.4e-02
Triglycerides (mmol/l) 21°C 69 23 l(.)Ze- 8('316- 2(.)%e- 9.1e-07 1.4e-02
Very large HDL

Particle concentration (mol/l) 4°C 69 23 'lbge' 'lbge' '6(')26' 1.3e-06 2.3e-07
Particle concentration (mol/l) 21°C 69 23 _1(')?3& _zc';;e_ 4(')%6- 1.6e-01 2.3e-07
Total lipids (mmol/l) 4°C 69 23 Ll LEe TS 15e06 2.3e01
Total lipids (mmol/l) 21°C 69 23 '1639' '26‘;‘9' 4613& 1.6e-01 2.3e-01
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-5.3e-

-7.6e-

-3.0e-

Phospholipids (mmol/l) 4°C 69 23 o3 03 3 63606 14e-01
Phospholipids (mmolll) 21°C 69 23 '5(')1;' '1(')2;' 1(')839' 1.5¢-01 1.4e-01
Total cholesterol (mmol/l) 4°C 69 23 '56?' -762& -26s;’e- 1.2¢-05 9.7e-02
Total cholesterol (mmoll) 21°C 69 23 '4(')333' '1(')223' 3(')133' 256-01 9.7e-02
Cholesterol esters (mmol/l) 4°C 69 23 '362& '562& '16%& 2.8e-05 6.8e-02
Cholesterol esters (mmol/l) 21°C 69 23 -2(.)73e- -8(.)23e- 2(')936' 3.5e-01 6.8e-02
Eree cholesterol (mmol) 4°C 69 23 '1629' '2629' 'gc')zf' 3.66-06 3.0e-02
Free cholesterol (mmol) 21°C 69 23 _1673& -3(.)2e- 2(.)ie- 8.56-02 3.0e-02
Triglycerides (mmolf) 4°C 69 23 _76?16_ '16?' '46546' 1106 1.1e-02
Triglycerides (mmol/l) 21°C 69 23 '76?1& -1653& '86?' 2.7e-02 1.1e-02
Large HDL
Particle concentration (mol/l) 4°C 69 23 _16?36_ _364;6_ sze- 8.6e-02 6.7e-07
Particle concentration (mol/l) 21°C 69 23 '46?' -8(.);e- 'gi‘:)e' 45e-02 6.7e-07
Total lipids (mmol/l) 4°C 69 23 '9626' '26126' 16‘;3' 8.76-02 4.3e-01
Total lipids (mmol/l) 21°C 69 23 '26726' '5626' -36?16- 4.7e-02 4.3e-01
Phospholipids (mmol/l) 4°C 69 23 _26?_ _7626_ 3(';;& 4.5e-01 1.9e-01
Phospholipids (mmol/l) 21°C 69 23 '96736' '2(')‘26' 3(')536' 1.5e-01 1.9e-01
Total cholesterol (mmol/l) 4°C 69 23 '5626' '16126' '7636' 2.4e-02 2.3e-01
Total cholesterol (mmol/l) 21°C 69 23 _16526_ -Zbge- -26?- 2.3e-02 2.3e-01
Cholesterol esters (mmol/l) 4°C 69 23 '56?' -Qbée- '16?' 1.3e-02 1.7e-01
Cholesterol esters (mmol/l) 21°C 69 23 _16226‘_ _26226‘_ -262& 1.4e-02 1.7e-01
Free cholesterol (mmol/l) 4°C 69 23 _661& _16?_ 463,8- 2.5e-01 5.4e-02
Free cholesterol (mmol/l) 21°C 69 23 _26836‘_ _66236‘_ 4616_ 9.3e-02 5.4e-02
Triglycerides (mmol/) 4°C 69 23 LB SZe A3 0602 14e02
Triglycerides (mmol/l) 21°C 69 23 _2653& _4623& '7633' 4.96-03 1.4e-02
Medium HDL
Particle concentration (mol/l) 4°C 69 23 3(')%& 9(')%9' 5(')%& 3.8e-03 4.4e-07
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-1.9e- -7.7e- 3.8e-

Particle concentration (mol/l) 21°C 69 23 08 08 08 5.1e-01 4.4e-07
Total lipids (mmolfl) 4°C 69 23 Lo 3% 22 46e03 1901

Total lipids (mmol/l) 21°C 69 23 '866;' '3(')‘;‘*' 1(')23' 5.0e-01 1.9e-01
Phospholipids (mmoll) 4°C 69 23 6(')%‘3' 2(')139' 9626- 2.46-03  8.6e-02
Phospholipids (mmol/l) 21°C 69 23 '3(')839' '1629' 7(')439' 5.1e01 8.6e-02
Total cholesterol (mmoll) 4°C 69 23 6(')339' 1(')339' 1(')129' 1.3e-02 1.1e-01
Total cholesterol (mmol/l) 21°C 69 23 '5(')3:' '1(')2& 8(')739' 4.6e-01 1.1e-01
Cholesterol esters (mmol/l) 4°C 69 23 4628- Gbie' 8629' 2.26-02 8.8e-02
Cholesterol esters (mmol/l) 21°C 69 23 _4(')26_ _1(')26_ 6(';;6- 4.1e-01 8.8e-02
Free cholesterol (mmol/l) 4°C 69 23 1628' 6(')3& Zc.)%e- 1.5e-03 2.4e-02
Eree cholesterol (mmolll) 21°C 69 23 'Bbie' '36736' 2(')3;" 6.66-01 2.46-02
Triglycerides (mmol/l) 4°C 69 23 Sbie' lbie' 16%e- 7.0e-03 2.0e-02
Triglycerides (mmol/l) 21°C 69 23 4616_ '163e' 16%& 1.1e-01 2.0e-02

Small HDL

Particle concentration (mol/l) 4°C 69 23 96?38- 5628- 16278- 7.1e-08 5.6e-07
Particle concentration (mol/l) 21°C 69 23 1(.)28e- '76?' 1(-)36- 7.9e-01 5.6e-07
Total lipids (mmol/l) 4°C 69 23 26‘;9' 1(';9' 2629' 9.0e-08 1.26-01

Total lipids (mmol/l) 21°C 69 23 2(')936' '16726' 2(')3;" 7.8e-01 1.2-01
Phospholipids (mmoll) 4°C 69 23 8629' 5629' 16229- 1.26-06 7.6e-02
Phospholipids (mmol/l) 21°C 69 23 '76536' '1626' 3(')536' 1.8e-01 7.6e-02
Total cholesterol (mmol/l) 4°C 69 23 1(')12& 6629' 1652& 6.5e-06 7.0e-02
Total cholesterol (mmol/l) 21°C 69 23 8(')%6- _1616_ l(.)%e- 9.1e-02 7.0e-02
Cholesterol esters (mmol/l) 4°C 69 23 8(')29' 4('):;9' 1(')?;' 6.7e-05 6.5e-02
Cholesterol esters (mmol/l) 21°C 69 23 nge- l(.)ée- 16826- 2.6e-02 6.5e-02
Free cholesterol (mmol/l) 4°C 69 23 2(')%;_ 1(.)4;(9- 2(')28_ 3.7e-08 1.4e-02
Free cholesterol (mmol/l) 21°C 69 23 -6(.519- _2629_ 162& 6.0e-01 1.4e-02
Triglycerides (mmol/l) 4°C 69 23 85e-  4be- 12 .05 24602

04 04 03
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o metabolites ﬂ/w\p\py

Metabolic traits temperature N.obs N.indiv Beta LCI UCI Pvalue SD

. . o 1.5e- 8.5e- 2.2e-
Triglycerides (mmaol/l) 21°C 69 23 03 04 03 6.4e-06 2.4e-02

Lipoprotein particle size

-1.2e- -1.6e- -7.6e-

VLDL patrticle size (nm) 4°C 69 23 o1 o1 02 8.5e-09 1.6e+00
VLDL particle size (nm) 21°C 69 23 'z(ﬁe' -2£e- '1(')11e' 8.06-06 1.6e+00
LDL particle size (nm) 4°C 69 23 '16?;' -26(;e- -ec.)ge- 2.56-04 8.56-02
LDL particle size (nm) 21°C 69 23 '9(')6;' '2(')‘;‘9' 4(')439' 1.8¢-01 8.5e-02
HDL particle size (nm) 4°C 69 23 '1639' 'zc'ée' '1629' 4.9e-11 2.8e-01
HDL particle size (nm) 21°C 69 23 '1633' '36‘;‘*' _5613& 7.9e-03 2.8e-01
Cholesterol
Total cholesterol (mmolfl) 4°C 69 23 26128- '76‘;6' 4628- 1.5e-01 7.26-01
Total cholesterol (mmol/l) 21°C 69 23 8(.)12e- 3(.)22e- 1(')31& 1.2e-03 7.2e-01
VLDL cholesterol (mmoll) 4°C 69 23 1626- '5626' 96‘;9' 6.1e-01 4.3e-01
VLDL cholesterol (mmol/l) 21°C 69 23 2(')828' 16128' 4(';8' 1.3¢-03 4.3e-01
Remnant cholesterol (mmol/l) 4°C 69 23 2626' -nge- 1(')526' 6.8e-01 5.0e-01
Remnant cholesterol (mmol/) 21°C 69 23 doe LI T2 gee04 5.0e01
LDL cholesterol (mmol/l) 4°C 69 23 1(.)22e- _3(')?_ 2(.)729- 1.2e-01 3.5e-01
LDL cholesterol (mmol/l) 21°C 69 23 56];- Zée- 7(')826- 1.8e-04 3.5e-01
HDL cholesterol (mmol/l) 4°C 69 23 66235" '5626' 16726" 2.8e-01 4.26-01
HDL cholesterol (mmol/l) 21°C 69 23 _1626_ _56226_ Zbge- 3.9e-01 4.2e-01
HDL2 cholesterol (mmol/l) 4°C 69 23 Zbie' '762‘*' 1(.)3;- 5.9e-01 3.9e-01
HDL2 cholesterol (mmol/l) 21°C 69 23 'nge' _5622& 16226_ 21e-01 3.9e-01
HDL3 cholesterol (mmol/l) 4°C 69 23 363;8- lbge' 5629' 2.36-04 3.4e-02
HDL3 cholesterol (mmol/l) 21°C 69 23 46436_ '1663e' 16026_ 15¢-01 3.4e-02
Esterified cholesterol (mmol/l) 4°C 60 20 3628- 8628- Gc.)ge- 8.2e-03 5.0e-01
Esterified cholesterol (mmol/l) 21°C 60 20 1(.)5le- 1(.)11e- 1(.)91e- 8.6e-12 5.0e-01
Free cholesterol (mmol/l) 4°C 60 20 '262;' -3(.)72e- '66?' 5.1e-03 2.2e-01
Free cholesterol (mmolll) 21°C 60 20 B3 BB O <01e26 22001

Diana L Santos Ferreira et al. 117



Metabolic traits temperature N.obs N.indiv Pvalue SD

Glycerides and
phospholipids

-8.9e- -2.7e- 8.9e-

Triglycerides (mmaol/l) 4°C 69 23 03 02 03 3.3e-01 1.1e+00
Triglycerides (mmol/l) 21°C 69 23 4(')136' -zbge- 2c.ge- 7.4e-01 1.1e+00

VLDL triglycerides (mmolf) 4°C 69 23 '1(')‘;‘9' '3(')12e' 2(')336' 9.26-02 9.5e-01

VLDL triglycerides (mmolll) 21°C 69 23 '1(')229' '3(')829' 1(';9' 3.7e-01 9.5e-01

LDL triglycerides (mmolf) 4°C 69 23 3(')536' 2(')236' 4(')936' 5.0e-07 6.1e-02

LDL triglycerides (mmol/l) 21°C 69 23 1(')29' 5(')939' 1(';9' 2.8¢-06 6.1e-02

HDL triglycerides (mmolf) 4°C 69 23 _16?1& '16?' 76?- 7.0e-01 5.7e-02

HDL triglycerides (mmoll) 21°C 69 23 '563‘*' -262e- 1628_ 5.76-01 5.76-02
Diacylglycerol (mmol/l) 4°C 57 19 sc‘)ie' '3626' 4626- 7.9e-01 3.0e-02
Diacylglycerol (mmol) 21°C 57 19 26”;' -1(.)73e- 6628' 25¢-01 3.06-02
Phosphoglycerides (mmol/l) 4°C 60 20 'Sbée' -Zbge- 1(.)5;e- 6.7e-01 3.7e-01
Phosphoglycerides (mmoll) 21°C 60 20 '66?;"' -gbge- -2(.)E;e- 2.46-04 3.76-01
Phosphatidylcholine+other<(:rr:]c:rli(r)1$3 2°C 60 20 -1(.)?ée- -36?;- 7(.)%9- 20601 3.5e-01
Phosphatidylcholine+other((:rr:]c;::253 21°C 60 20 -6(.)(;e- -Sbge- -3(.)22e- 326-05 3.5e-01
Sphingomyelins (mmol/l) 4°C 60 20 264:3.8_ -sbze- l('fée' 6.7e-01 6.26-02
Sphingomyelins (mmol/l) 21°C 60 20 3(')339' '7(')9;' 1(')526' 5.6e-01 6.26-02

Cholines (mmolf) 4°C 60 20 S -2(.)E;e- 3(')%9' 7.56-01 3.7e-01

Cholines (mmolll) 21°C 60 20 -462& -9(.)9;- 3(')739' 7.0e-02 3.7e-01

Apolipoproteins

2.5e- -4.3e- 9.4e-

Apolipoprotein A-I (g/l) 4°C 69 23 03 03 03 4.6e-01 2.0e-01

Apolipoprotein A-I (g/l) 21°C 69 23 _96336_ -Zbge- 9(')836- 3.4e-01 2.0e-01

Apolipoprotein B (g/) 4°C 69 23 Soer e T3 77e01 26e01

Apolipoprotein B (g/) 21°C 69 23 1629' 6603"" 3612& 3.96-03 2.6e-01
Fatty acids

Total fatty acids (mmol/) 4°C 60 20  la4e cl2e- 126 44001 366400

03 01 01
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o metabolites ﬂ/w\p\py

Metabolic traits temperature N.obs N.indiv Beta LCI UCI Pvalue SD

4.5e- -1.2e- 2.1e-

Total fatty acids (mmol/l) 21°C 60 20 02 o1 o1 5.9e-01 3.6e+00

Fatty acid chain length 4°C 60 20 1(')129' '2(')229' 4(')5;‘*' 5.1e-01 2.9e-01

Fatty acid chain length 21°C 60 20 1(')533' '3(')7;' 4(')(;3' 9.4e-01 2.9e-01

Degree of unsaturation 4°C 60 20 lbge- -léfée- 2(')22& 9.6e-02 8.7e-02

Degree of unsaturation 21°C 60 20 8(')639_ 2(')939_ 1(';29_ 3.0e-03 8.7e-02

Docosahexaenoic acid (mmol/l) 4°C 60 20 2(')1;- -1(.)13e- 5(')2;- 1.9e-01 4.8e-02

Docosahexaenoic acid (mmol/l) 21°C 60 20 3(')339_ Sbie- 6(')039_ 1.8e-02 4.8e-02

Linoleic acid (mmoll) 4°C 60 20 56%& '1626' 36126- 6.46-01 6.4e-01

Linoleic acid (mmol) 21°C 60 20 3(')128' -6(.)(;e- 6(')828' 1.0e-01 6.4e-01

Conijugated linoleic acid (mmol/l) 4°C 60 20 -sze- '669;' 3(')3:3' 8.5e-02 2.4e-02

Conjugated linoleic acid (mmoll) 21°C 60 20 '2613‘*' '462‘*' Sbie' 12601 2.4e-02

n-3 fatty acids (mmolll) 4°C 60 20 e Beer 12 27601 15e01

n-3 fatty acids (mmoll) 21°C 60 20 9626_ 26‘;‘9' 16726_ 7.8¢-03 1.5e-01

n-6 fatty acids (mmoll) 4°C 60 20 16228- '26226' 4628- 5.0e-01 7.4e-01

n-6 fatty acids (mmoll) 21°C 60 20 36726_ _1612& 86‘;‘9' 1.3e-01 7.4e-01

PUFA (mmol/l) 4°C 60 20 1629' -263;e- 56528_ 42601 87e-01

PUFA (mmol/l) 21°C 60 20 4628_ '7626" 1(')016' 8.9e-02 8.7e-01

MUFA (mmol/) 4°C 60 20 '162‘*' '562‘*' LI 33601 150400

MUFA (mmolll) 21°C 60 20 1(')136' '4626" 5(';;9' 9.6e-01 1.5e+00

Saturated fatty acids (mmol/l) 4°C 60 20 _7(')556_ _5(')226_ 5(.)229- 1.0e+00 1.3e+00

Saturated fatty acids (mmol/l) 21°C 60 20 -nge- '7(')226_ 6(')826- 9.6e-01 1.3e+00
Glycolysis related
metabolites

Glucose (mmoll) 4°C 69 23 oo Sfer BIS 01626 1.4e+00

Glucose (mmol/l) 21°C 69 23 1.9e'+00 2.1e'+00 1.7e'+00 <0.1e-26 1.4e+00

Lactate (mmol/l) 4°C 69 23 1.66+00 1.56+00 1.76+00 < 0.1e-26 2.6e+00

Lactate (mmol/l) 21°C 69 23 <0.1e-26 2.6e+00

3.7e+00 3.4e+00 3.9e+00
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Pyruvate (mmol/l) 4°C 60 20 -16?;- -162& -76%& 6.0e-07 6.0e-01
Pyruvate (mmol/l) 21°C 60 20 7(')3;9' 6(')Af' 8(')219' <0.1e-26 6.0e-01
Citrate (mmol/l) 4°C 69 23 4(‘%6' lc')%e' 8(‘)%‘3' 2.2e:03 2.0e-02
Citrate (mmolf) 21°C 69 23 1(')936' 'géie' 4(')836' 1.96-01 2.0e-02
Glycerol (mmoll) 4°C 69 23 gc.)ge- 76%& 16128_ <0.16-26 1.9e-02
Glycerol (mmoll) 21°C 69 23 2(')736' '4(')ie' 5(')736' 9.1e-02 1.9e-02
Amino acids
Alanine (mmol/l) 4°C 69 23 36126' 2c.ge- 363;- <0.1e-26 1.2e-01
Alanine (mmol/ly 21°C 69 23 1(')?9' 1(')18' 1(';;8' <0.1e-26 1.2e-01
Glutamine (mmol/l) 4°C 69 23 '7626' '1626' '4626' 1.0e-07 6.5e-02
Glutamine (mmolll) 21°C 69 23 -4(.)ge- '5(')12"" '4(')12"" <0.1e-26 6.56-02
Histidine (mmol/l) 4°C 69 23 Gbie' 5628_ 7628_ <0.1e-26 1.4e-02
Histidine (mmol/l) 21°C 69 23 16726_ 16526_ 1629' <0.1e-26 1.4e-02
Glycine (mmol/l) 4°C 69 23 4628_ 36728' 46228_ <0.1e-26 8.6e-02
Glycine (mmol/l) 21°C 69 23 8612‘9' 76526_ 86‘;‘9' <0.16-26 8.6e-02
Branched-chain amino
acids
Isoleucine (mmol/) 4°C 69 23 S A0 B0 <01e26 2902
Isoleucine (mmol/) 21°C 69 23 16126_ 9629' 163;_ <0.1e-26 2.9e-02
Leucine (mmol/l) 4°C 69 23 96‘;9' 8629' 1629' <0.16-26 2.7e-02
Leucine (mmol/l) 21°C 69 23 26%e- 1626- 26226- <0.1e26 2.7e-02
valine (mmolll) 4°C 69 23 163;9' 16228- 16‘29' <0.1e-26 4.1e-02
Valine (mmol/) 21°C 69 23 2626_ 2c.ge- 3626_ <0.1e-26 4.1e-02
Aromatic amino acids
Phenylalanine (mmol/) 4°C 69 23 Ller 94 12 <0ie26 15002
Phenylalanine (mmolf) 21°C 69 23 1629' 1629' 26%& <0.16-26 1.5e-02
Tyrosine (mmolf) 4°C 69 23 Saer 28 40 <01e26 1302
Tyrosine (mmol/l) 21°C 69 P 7629' 66539' 86139' <0.1e-26 1.3e-02
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Metabolic traits temperature N.obs N.indiv Beta UCI Pvalue SD

Ketone bodies

9.3e- 8.0e- 1.1e-

Acetate (mmol/l) 4°C 69 23 03 03 02 <0.1e-26 1.2e-02
o 8.7e- 6.0e- 1.1le-
Acetate (mmol/l) 21°C 69 23 03 03 02 4.8e-10 1.2e-02
o 19e- -1.2e- 1l.6e-
Beta-hydroxybutyrate (mmol/l) 4°C 69 23 04 03 03 7.8e-01 2.0e-02
Beta-hydroxybutyrate (mmol/l) 21°C 69 23 3.0e-  -7.9e-  6.0e- ;o000 20602
03 05 03
Fluid balance
- o 49e- -l.7e- 1.1e-
Creatinine (mmol/l) 4°C 69 23 04 04 03 1.4e-01 1.0e-02
. o 3.3e- -4.9e- 1.1e-
Creatinine (mmol/l) 21°C 69 23 04 04 03 4.3e-01 1.0e-02
. o 6.8e- 3.8e- 9.9e-
Albumin (signal area) 4°C 69 23 04 04 04 1.2e-05 4.6e-03
. o 2.6e- 2.1e- 3.1le-
Albumin (signal area) 21°C 69 23 03 03 03 <0.1le-26 4.6e-03

Inflammation

7.1e- 2.4e- 1.2e-

Glycoprotein acetyls (mmol/l) 4°C 69 23 03 03 02 3.2e-03 3.4e-01
Glycoprotein acetyls (mmol/l) 21°C 69 23 3(')226' 2(')26' 3(')926' <0.1e-26 3.4e-01
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Table S7. EDTA-Plasma, pre-storage handling effects (differences in mean levels): mean
differences in metabolite concentrations (or trait value) per 24 h increment in incubation
duration at 4 °C and 21 °C, for EDTA-samples samples. Pyruvate, glycerol and glycine are not

quantified in EDTA-plasma samples due to the interfering resonances of EDTA on their signals.
# Associations in Figure S5 are presented in SD-units. These SD point estimate can be obtained by dividing the
point estimate in absolute (clinically meaningful) concentration by the metabolic trait standard deviation (SD),
both provided in the below table.

Abbreviations: C=cholesterol; IDL=intermediate-density lipoprotein; LCl=lower confidence interval; LDL=low-
density lipoprotein; HDL=high-density lipoprotein; MUFA=monounsaturated fatty acids; N.obs= number of
observations (samples); N.indiv=number of individuals; PUFA=polyunsaturated fatty acids; SD=standard
deviation; UCI= upper confidence interval; VLDL=very-low-density lipoprotein.

Metabolic traits temperature N.obs N.indiv Beta LCI Pvalue SD

Lipoprotein subclasses

Extremely large VLDL

-4.8e- -1.3e- 2.8e-

Particle concentration (mol/l) 4°C 69 23 12 11 12 2.2e-01 2.0e-10
Particle concentration (mol/l) 21°C 69 23 -Zit;e- -1i51e- QiE;e- 6.5e-01 2.0e-10
Total lipids (mmolfl) 4°C 69 23 '1626' '26736' 6639' 216-01 4.26-02

Total lipids (mmol/l) 21°C 69 23 'Gcﬁe' '3(')238' 2(')036' 6.56-01 4.26-02
Phospholipids (mmoll) 4°C 69 23 '1654e' _3619_ 36959- 1.2¢-01 5.3¢-03
Phospholipids (mmoll) 21°C 69 23 '1619' '465;9' 1(')19' 3.7e-01 5.3e-03
Total cholesterol (mmol/l) 4°C 69 23 _1('31& _4616‘_ 1636_ 3.9e-01 7.9e-03
Total cholesterol (mmolll) 21°C 69 23 o Ale 55 g3e01 7903
Cholesterol esters (mmol/l) 4°C 69 23 -2(.)£ée- -2(.)(1e- 1('516_ 7.9e-01 4.5e-03
Cholesterol esters (mmolf) 21°C 69 23 1616" '1(';‘*' 4616" 2.66-01 4.56-03
Free cholesterol (mmol/l) 4°C 69 23 '1(')3& -Zdie- 1(')?_ 8.1e-02 3.5e-03
Eree cholesterol (mmolll) 21°C 69 23 '1(';‘*' -36?- 66956" 21e-01 3.56-03
Triglycerides (mmol/l) 4°C 69 23 -763,6- '1626' 4618' 2.0e-01 2.9e-02
Triglycerides (mmol/l) 21°C 69 23 '5616' '26436' 16336' 5.96-01 2.9e-02

Very large VLDL

-3.3e- -6.7e- 1.6e-

Particle concentration (mol/l) 4°C 69 23 11 11 12 6.2e-02 1.2e-09
Particle concentration (moll) 21°C 69 23 37& 99 248 ;5001 1.2e-09
11 11 11
. o -3.1le- -6.5e- 2.4e-
Total lipids (mmol/l) 4°C 69 23 03 03 04 6.8e-02 1.1e-01
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-3.4e-

-9.4e-

2.6e-

Total lipids (mmol/l) 21°C 69 23 03 03 03 2.7e-01 1.1e-01
Phospholipids (mmoll) 4°C 69 23 '5(')549' '1(')139' '9(')3(;9' 466-02 1.9e-02
Phospholipids (mmol/l) 21°C 69 23 -46?1& '1(')5;' 5('&3' 3.4e-01 1.9e-02

Total cholesterol (mmoll) 4°C 69 23 '4(')ie' '1(')2;' 3(')‘;6' 2.8¢-01 2.3e-02
Total cholesterol (mmoll) 21°C 69 23 'Sc')%e' _1643& 1(')239' 8.9¢-01 2.3e-02
Cholesterol esters (mmol/l) 4°C 69 23 'léze' -5(.)ie- Zéie- 4.5e-01 1.3e-02
Cholesterol esters (mmol/l) 21°C 69 23 8(';;9_ -6(.)ie- 8(')39_ 8.2e-01 1.3e-02
Free cholesterol (mmol/l) 4°C 69 23 -2(.)54e- -5(.)ie- 76%6' 1.3e-01 1.1e-02
Eree cholesterol (mmolll) 21°C 69 23 '161‘*' '76::’1‘*' 3(';‘18' 5.5¢-01 1.16-02

Triglycerides (mmol/l) 4°C 69 23 -26§e- '46?;' -16?- 4.8e-02 7.2e-02

Triglycerides (mmolf) 21°C 69 23 -262e- '662‘*' gbie' 15601 7.26-02
Large VLDL

Particle concentration (mol/l) 4°C 69 23 -Zi%e- '4i%e' -9i81e- 2.6e-03 6.7e-09

Particle concentration (molf) 21°C 69 23 '3'125" '7'1%e' '4'111e' 2.86-02 6.7€-09

Total lipids (mmol/l) 4°C 69 23 '1636' -2be;e- '5626' 3.4e-03 3.9e-01

Total lipids (mmol/l) 21°C 69 23 _2612& '4635" _162& 3.56-02 3.9e-01
Phospholipids (mmol/l) 4°C 69 23 -26%e- _46?_ '162‘*' 2.2e-03 7.0e-02
Phospholipids (mmol/l) 21°C 69 23 '366;' '7626" '1(')16" 4.0e-02 7.0e-02

Total cholesterol (mmol/l) 4°C 69 23 -2(.):;e- _4(')5;_ 3(')18- 9.2e-02 9.1e-02
Total cholesterol (mmoll) 21°C 69 23 -2(.)33e- '668;' 26236' 3.26-01 9.1e-02
Cholesterol esters (mmol/l) 4°C 69 23 -6(.)?:16- _1626_ 6(')3& 3.5e-01 4.6e-02
Cholesterol esters (mmol/l) 21°C 69 23 '1(')546' '2(')536' 2(')236- 9.0e-01 4.6e-02
Free cholesterol (mmol/l) 4°C 69 23 _1626_ -2(.)26- _3636_ 1.4e-02 4.5e-02
Free cholesterol (mmolll) 21°C 69 23 e A8 A0 552 ase02

Triglycerides (mmol/l) 4°C 69 23 _16126_ _16726_ _46?_ 9.66-04 2.3e-01
Triglycerides (mmol/l) 21°C 69 23 _1652& -2£e- _3643& 1.1e-02 2.3e-01

Medium VLDL
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-4.9e-

-9.2e-

-6.7e-

Particle concentration (mol/l) 4°C 69 23 10 10 11 2.3e-02 1.7e-08
Particle concentration (mol/l) 21°C 69 23 '4i%e' '1('):;6' 3i%e_ 2.4e-01 1.7e-08
Total lipids (mmol/l) 4°C 69 23 -162& '3(',26' -162& 2.7e:02 5.5e-01
Total lipids (mmol/l) 21°C 69 23 '1(')523' '4(')223' 1(')223' 2.8¢-01 5.5e-01
Phospholipids (mmol/l) 4°C 69 23 '3626' '5626' '36546' 2.6e-02 1.1e-01
Phospholipids (mmoll) 21°C 69 23 '2(')533' '7(')633' 2623' 3.3e-01 1.1e-01
Total cholesterol (mmol/l) 4°C 69 23 '2626' '5626' 16?_ 2.0e-01 1.4e-01
Total cholesterol (mmoll) 21°C 69 23 16936_ '5(')13e' 862‘9' 6.0e-01 1.4e-01
Cholesterol esters (mmol/l) 4°C 69 23 _1636_ -Zbée- l(.)ie- 8.7e-01 7.3e-02
Cholesterol esters (mmol/l) 21°C 69 23 4(')436_ Sbie- Bbs;e' 2.7e-02 7.3e-02
Free cholesterol (mmol/l) 4°C 69 23 -Zbée- _3626_ _4616_ 1.2e-02 6.9e-02
Free cholesterol (mmol) 21°C 69 23 '26636' '56736' 6639' 1.1e-01 6.9e-02
Triglycerides (mmol/l) 4°C 69 23 _1612& _16£;e_ _265;_ 1.0e-02 3.1e-01
Triglycerides (mmol/l) 21°C 69 23 '16‘;'3' '2626' 1626' 6.8e-02 3.1e-01
Small VLDL
Particle concentration (mol/l) 4°C 69 23 'Zi%e' '5i%e' 6i619' 1.2e-01 1.6e-08
Particle concentration (mol/l) 21°C 69 23 -1ﬁe- _Gi%e_ Gi%e_ 9.7e-01 1.6e-08
Total lipids (mmol/l) 4°C 69 23 _463::;& _16?_ l(')ie' 1.6e-01 3.1e-01
Total lipids (mmol/l) 21°C 69 23 2629' '96?' 16‘29' 7.1e-01 3.1e-01
Phospholipids (mmol/l) 4°C 69 23 '6654e' _16%& Gbie' 3.2e-01 6.2e-02
Phospholipids (mmoll) 21°C 69 23 '8615" '3625" 16339_ 42601 6.26-02
Total cholesterol (mmol/l) 4°C 69 23 Gbie_ _1(')5;_ 2(')28_ 5.6e-01 9.0e-02
Total cholesterol (mmolfl) 21°C 69 23 S 8 M 26e07 9002
Cholesterol esters (mmol/l) 4°C 69 23 l(')ée' _46?1& 26%(3- 15e-01 5.1e-02
Cholesterol esters (mmol/l) 21°C 69 23 9(.)93e- 7(')26- l(.):;e- 1.3e-12 5.1e-02
Free cholesterol (mmol/l) 4°C 69 23 '5639' '163;9' 1(')?' 1.0e-01 4.0e-02
Free cholesterol (mmolll) 21°C 69 23 0 LS 12 9301 40e02
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-4.3e-

-8.0e-

-6.1e-

Triglycerides (mmol/l) 4°C 69 23 03 03 04 2.2e-02 1.6e-01
Triglycerides (mmol/) 21°C 69 23 '6(')7;' '1(')‘;‘9' 1(')19' 5.66-02 1.66-01
Very Small VLDL
Particle concentration (mol/l) 4°C 69 23 Ziée' 'Giie' Si%e_ 1.3e-01 9.9e-09
Particle concentration (mol/l) 21°C 69 23 the- 1(')26' 2(')26' 1.1e-15 9.9e-09
Total lipids (mmolfl) 4°C 69 23 3(')29' '7(')39' 7(')29' 1.0e-01 1.2e-01
Total lipids (mmol/l) 21°C 69 23 Zc')%e' 2(')229' 3629_ <0.1e-26 1.2e-01
Phospholipids (mmoll) 4°C 69 23 Gbie' '761‘9' 26‘;6' 3.7e-01 3.26-02
Phospholipids (mmol/l) 21°C 69 23 96638' 76838' 16226_ <0.1e-26 3.26-02
Total cholesterol (mmoll) 4°C 69 23 36%& 36%& 66%‘3' 5.0e-02 4.9e-02
Total cholesterol (mmol) 21°C 69 23 1(')";8' 1(');"' 2(')3;" <0.16-26 4.9e-02
Cholesterol esters (mmol/l) 4°C 69 23 26?;' 2(.)15e- 46%& 4.8e-02 3.5e-02
Cholesterol esters (mmolf) 21°C 69 23 1(');‘" 1(')128' 1(')828' 6.26-15 3.56-02
Free cholesterol (mmol/l) 4°C 69 23 Sbie- '161& 16?;' 1.2e-01 1.5e-02
Free cholesterol (mmol) 21°C 69 23 4626_ 3626_ 56536_ <0.16-26 1.5e-02
Triglycerides (mmol/l) 4°C 69 23 '161‘*' _16?_ 7618_ 7.1e-01 4.8e-02
Triglycerides (mmol/l) 21°C 69 23 Gbie' '7635" 26%e- 3.6e-01 4.8e-02
IDL
Particle concentration (mol/l) 4°C 69 23 Zizle- _16:;& l('):lée- 9.7e-01 2.0e-08
Particle concentration (mol/l) 21°C 69 23 Gc.)ige- Sc.)%e- 7(')596- <0.1e-26 2.0e-08
Total lipids (mmol/l) 4°C 69 23 163'3' '16226' 1622& 9.76-01 2.0e-01
Total lipids (mmol/l) 21°C 69 23 ec.).ze- 563;6' 7(';6' <0.1e-26 2.0e-01
Phospholipids (mmoll) 4°C 69 23 zc.)ze- 'Zb?ée' Zc')%e' 8.46-01 4.8e-02
Phospholipids (mmolll) 21°C 69 23 16626' e 1(.)92e- <0.1e-26 4.86-02
Total cholesterol (mmolll) 4°C 69 23 Al S8 92 97601 13e01
Total cholesterol (mmol/l) 21°C 69 23 4(')26- 3(')726- 5(')26- <0.1e-26 1.3e-01
Cholesterol esters (mmol/l) 4°C 69 23 '3(')?16' '7(')26' 6(')29' 9.2e-01 1.0e-01
Diana L Santos Ferreira et al. 125



o metabolites ﬂ/w\p\py

Metabolic traits temperature N.obs N.indivl Beta UCI Pvalue SD
Cholesterol esters (mmol/l) 21°C 69 23 3(';;6' 2(')726' 4(')126' <0.1e-26 1.0e-01
Free cholesterol (mmol/l) 4°C 69 23 1(')1& -2(.)13e- 2(')5;' 8.8e-01 3.6e-02
Free cholesterol (mmol/l) 21°C 69 23 1(')226' 1(')(;6' 1(')526' <0.1e-26 3.6e-02
Triglycerides (mmol/l) 4°C 69 23 1(';6' '1(')2‘9' 1(')336' 8.2e-01 3.5e-02
Triglycerides (mmolll) 21°C 69 23 2(')539' 9(.)ie- 4(')139' 1.4¢-03 3.5e-02
Large LDL
Particle concentration (mol/l) 4°C 69 23 'Si‘ée' '2(')?;' 1(')29& 5.5e-01 3.4e-08
Particle concentration (mol/l) 21°C 69 23 9(')3;9' 7(')29' 1(.)?- <0.1e-26 3.4e-08
Total lipids (mmol/l) 4°C 69 23 '3626' '16726' 96‘;9' 5.9¢-01 2.4e-01
Total lipids (mmol/l) 21°C 69 23 6(')829' 5(')729' 86‘;9' <0.16-26 2.4e-01
Phospholipids (mmol/l) 4°C 69 23 '1626' '3626' 1626' 4.9e-01 5.0e-02
Phospholipids (mmoll) 21°C 69 23 1(');"' 1(')229' 1628_ <0.16-26 5.0e-02
Total cholesterol (mmol/l) 4°C 69 23 '2626' '1636' 7(')28- 6.1e-01 1.7e-01
Total cholesterol (mmol) 21°C 69 23 56226_ 46326_ 66126_ <0.1e-26 1.7e-01
Cholesterol esters (mmol/l) 4°C 69 23 '2626' -sze- 5(')%;- 5.3e-01 1.3e-01
Cholesterol esters (mmol/l) 21°C 69 23 3(')926' 3(')226' 4(')526' <0.1e-26 1.3e-01
Free cholesterol (mmol/l) 4°C 69 23 _1(')3& -2(.)Ze- 2(.)4;- 9.2e-01 4.1e-02
Free cholesterol (mmol/l) 21°C 69 23 163;_ 1(')129' 1626_ <0.16-26 4.1e-02
Triglycerides (mmol/l) 4°C 69 23 -5(.);e- _16?_ l(.)ée- 9.3e-01 2.8e-02
Triglycerides (mmol/l) 21°C 69 23 2(')039' 463,6- 3(')539' 1.1e-02 2.8e-02
Medium LDL
Particle concentration (mol/l) 4°C 69 23 _4i50e_ -Zbge- l(.)lge- 5.7e-01 2.9e-08
Particle concentration (mol/l) 21°C 69 23 7626_ Gc.)zée- 9(')296_ <0.1e-26 2.9e-08
Total lipids (mmol/l) 4°C 69 23 -26?- '96?;' 562(3- 6.1e-01 1.56-01
Total lipids (mmol/l) 21°C 69 23 4(')12"" 3(')?;' 462"" <0.1e-26 1.5e-01
Phospholipids (mmoll) 4°C 69 23 '66?' 'sze' LIS age01 3602
Phospholipids (mmolll) 21°C 69 23 e 80 85 <01e26 36e02
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Total cholesterol (mmol/l) 4°C 69 23 -16?- '76?' 4626' 6.9e-01 1.1e-01
Total cholesterol (mmoll) 21°C 69 23 3(')3;9' 2(')729' 3(')829' <0.1e-26 1.1e-01

Cholesterol esters (mmol/l) 4°C 69 23 -1(.)ge- -56?- 3(')2& 6.4e-01 8.6e-02
Cholesterol esters (mmolll) 21°C 69 23 26‘;3' 2(')223' 36‘;3' <0.1e-26 8.6e-02
Free cholesterol (mmol/l) 4°C 69 23 -9(.)25e- '162& 1(')?;' 8.9e-01 2.1e-02
Free cholesterol (mmol/l) 21°C 69 23 6(')533' 5(')133' 7(')933' <0.1e-26 2.1e-02
Triglycerides (mmol/l) 4°C 69 23 'zbie' '1626' ec.)ie- 5.8e-01 1.4e-02
Triglycerides (mmol/l) 21°C 69 23 4616_ '5615" 16‘;9' 3.9e-01 1.4e-02
Small LDL
Particle concentration (mol/l) 4°C 69 23 _Gi%e_ -2(.)59e- 1('):;6' 5.4e-01 3.4e-08
Particle concentration (mol/l) 21°C 69 23 8(')598' Gc.)ze- l(')%e' <0.1e-26 3.4e-08
Total lipids (mmol/l) 4°C 69 23 '1626' '6626' 36%& 6.0e-01 9.5e-02
Total lipids (mmol/l) 21°C 69 23 2(')28' 2(')%8' 3(')28' <0.1e-26 9.5¢-02

Phospholipids (mmol/l) 4°C 69 23 'Sée' '2626' gc‘)ie' 4.8e-01 2.5e-02

Phospholipids (mmolll) 21°C 69 23 4(')738' 3(')3;" 6(')138' 6.26-11 2.56-02
Total cholesterol (mmoll) 4°C 69 23 '5636' '46‘;6' 362& 7.8¢-01 6.6e-02
Total cholesterol (mmol/l) 21°C 69 23 2(.)(;e- 1(')726' 2(.)4;e- <0.1e-26 6.6e-02

Cholesterol esters (mmol/l) 4°C 69 23 _5654& _3653& 2(.)4;- 7.2e-01 5.2e-02
Cholesterol esters (mmol/l) 21°C 69 23 1(')626' 1(')3;' 1(')926' <0.1e-26 5.2e-02
Free cholesterol (mmol/l) 4°C 69 23 Jb‘ée_ -Qb(ie- 8(')ie- 9.9e-01 1.4e-02
Free cholesterol (mmol/l) 21°C 69 23 4(')236_ 3(')136_ 5(')3;_ 7.1e-14 1.4e-02
Triglycerides (mmol/l) 4°C 69 23 -3(.)ie- -86(31e- 3(')858- 7.5e-02 1.3e-02
Triglycerides (mmol/) 21°C 69 23 L0 O8e 226 42601 13e02
Very large HDL
Particle concentration (mol/l) 4°C 69 23 -Qége- '16?' '369;' 1.2e-03 2.2e-07
Particle concentration (mol/l) 21°C 69 23 5(')26- '46596' l(.)l-'ée- 2.9e-01 2.2e-07
Total lipids (mmol/l) 4°C 69 23 '9626' '1629' '3629' 1.76-03 2.2e-01
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Total lipids (mmol/l) 21°C 69 23 5(')633' '4(')333' 1(')23' 2.7e-01 2.2e-01
Phospholipids (mmoll) 4°C 69 23 '6(')239' '9(')29' '3(')139' 1104 1.3e-01
Phospholipids (mmol/l) 21°C 69 23 '1(')3‘*' '5(')23e' 4(')933' 9.5e-01 1.3e-01
Total cholesterol (mmoll) 4°C 69 23 '3(')2;' '7(')2‘9' 5(')?16' 9.8¢-02 9.3¢-02
Total cholesterol (mmoll) 21°C 69 23 5(')739' 3(')ie' 1(')129' 3.56-02 9.3e-02
Cholesterol esters (mmol/l) 4°C 69 23 -2(.)(;e- '4(')2& 8(.)5:1e- 1.7e-01 6.5e-02
Cholesterol esters (mmol/l) 21°C 69 23 5(')139_ 1(')239_ 9(')039_ 1.1e-02 6.5e-02
Free cholesterol (mmol/l) 4°C 69 23 _16?_ -26?- -2(.)?1e- 1.8e-02 2.8e-02
Eree cholesterol (mmolll) 21°C 69 23 Sbie' 'Bbie' 2(')%8' 416-01 2.8e-02
Triglycerides (mmolll) 4°C 69 23 '3616' '1626' 3636- 2.8¢-01 1.0e-02
Triglycerides (mmolf) 21°C 69 23 1618' '7(')?' gbie' 7.96-01 1.06-02
Large HDL
Particle concentration (mol/l) 4°C 69 23 '36686' '66586' '6626' 1.8e-02 6.3e-07
Particle concentration (molf) 21°C 69 23 '66‘;5" '96?' _36}3& 1.7¢-04 6.3-07
Total lipids (mmol/l) 4°C 69 23 -zbze- '46126' '4626' 1.4e-02 4.0e-01
Total lipids (mmol/l) 21°C 69 23 '4635" '66125" '1625" 1.96-04 4.0e-01
Phospholipids (mmol/l) 4°C 69 23 _1612& '2612‘*' _7654& 3.6e-02 1.8e-01
Phospholipids (mmol/l) 21°C 69 23 '26125" '36?;' '968;' 2.7e-04 1.8e-01
Total cholesterol (mmol/l) 4°C 69 23 _1(')22& -2(.)(;e- _4(')%& 3.1e-03 2.1e-01
Total cholesterol (mmolll) 21°C 69 23 '1626" '26726" _7693& 3.6e-04 2.1e-01
Cholesterol esters (mmol/l) 4°C 69 23 _8626_ _1(')526_ _26?;_ 4.4e-03 1.6e-01
Cholesterol esters (mmol/l) 21°C 69 23 '1636' '2(')126' '6(')%6' 3.5e-04 1.6e-01
Free cholesterol (mmol/l) 4°C 69 23 _36%& _4626_ _16?_ 1.5e-03 5.2e-02
Free cholesterol (mmolll) 21°C 69 23 M B9 LIS Gse0s 52002
Triglycerides (mmol/l) 4°C 69 23 _86756_ -lc.ge- 1(')?;_ 9.1e-01 1.4e-02
Triglycerides (mmol/l) 21°C 69 23 _1643& _3603& Zbie- 1.1e-01 1.4e-02
Medium HDL
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Particle concentration (mol/l) 4°C 69 23 _46‘;& -nge- 9(')196- 1.0e-01 4.4e-07
Particle concentration (mol/l) 21°C 69 23 '1(')3;6' '1(')%6' '6(')786' 3.0e-05 4.4e-07

Total lipids (mmol/l) 4°C 69 23 -162& -4622& 46%& 1.0e-01 1.9e-01
Total lipids (mmol/l) 21°C 69 23 '5(')323' '7(')33' '2(';3' 5.0e-05 1.9e-01
Phospholipids (mmol/l) 4°C 69 23 '8626' '1626' 16%& 1.1e-01 8.8e-02
Phospholipids (mmoll) 21°C 69 23 '2(')723' '3(';‘9' '1(')523' 5.0e-06 8.8e-02
Total cholesterol (mmol/l) 4°C 69 23 '16126' '2626' Zc')%e' 9.9e:02 1.1e-01
Total cholesterol (mmoll) 21°C 69 23 '26‘;& '36*;& '9625" 9.3e-04 1.1e-01
Cholesterol esters (mmol/l) 4°C 69 23 _8626_ _1626_ l(.)ée- 9.4e-02 8.2e-02
Cholesterol esters (mmol/l) 21°C 69 23 '162& '36(;& '7623& 1.3e-03 8.2e-02
Free cholesterol (mmol/l) 4°C 69 23 -Zbge- _4626_ Sbie- 1.2e-01 2.3e-02
Free cholesterol (mmol) 21°C 69 23 '56836' '86936' '26736' 2.66-04 2.3e-02
Triglycerides (mmol/l) 4°C 69 23 -16?16- _Gbie_ Zbie- 4.2e-01 1.7e-02
Triglycerides (mmol/l) 21°C 69 23 -265;e- '36436' '16736' 1.96-09 1.7e-02
Small HDL
Particle concentration (mol/l) 4°C 69 23 '3(')%6' '16176' sbeée' 4.8e-01 6.2e-07
Particle concentration (mol/l) 21°C 69 23 -26(;e- _36(;6‘_ _96586‘_ 1.5e-04 6.2e-07
Total lipids (mmol/l) 4°C 69 23 '66?' -2(.)Ze- 16229' 4.8e-01 1.4e-01
Total lipids (mmol/l) 21°C 69 23 _46?;_ -ec.ge- 'nge' 2.9e-04 1.4e-01
Phospholipids (mmol/l) 4°C 69 23 _36?_ '162;' 46(;8_ 3.4e-01 8.1e-02
Phospholipids (mmoll) 21°C 69 23 -3(.)52e- _462& 'Zc'ée' 6.56-10 8.1e-02
Total cholesterol (mmol/l) 4°C 69 23 _36?_ —1(.)52e— 8(')28_ 5.9e-01 7.6e-02
Total cholesterol (mmolll) 21°C 69 23 05 208 BT 32601 7.6e02
Cholesterol esters (mmol/l) 4°C 69 23 -zc.)ze- _163;_ 86%‘3' 6.4e-01 7.0e-02
Cholesterol esters (mmol/l) 21°C 69 23 -9(.)ie- '16226' l(.)lze- 8.7e-01 7.0e-02
Free cholesterol (mmol/l) 4°C 69 23 '7619' '263;9' 8619' 3.6e-01 1.5e-02
Free cholesterol (mmolll) 21°C 69 23 0% BEe B0 62607 15002
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Triglycerides (mmol/l) 4°C 69 23 Zc'&e' 'zbie' ec.)ze- 4201 2.1e-02
Triglycerides (mmol/) 21°C 69 23 '1(')7;' '2(')2;' '1(')2;' 3.7e-11 2.16-02

Lipoprotein particle size
VLDL particle size (nm) 4°C 69 23 '565;9' '1(')119' 1(')‘29' 5.76-02 1.56+00
VLDL particle size (nm) 21°C 69 23 'Zc'ﬁe' '3(')(1‘*' '1(')(1‘*' 5.6e-05 1.5e+00

LDL particle size (nm) 4°C 69 23 5(')739' '9(')139' 2(')%9' 456-01 9.8e-02
LDL particle size (nm) 21°C 69 23 9(')839' '8(')539' 2(')829' 3.0e-01 9.8e-02
HDL particle size (nm) 4°C 69 23 '163‘9' '1;;‘9' '265;' 9.86-03 2.7e-01
HDL particle size (nm) 21°C 69 23 46338' '56436' 164;_ 3.9e-01 2.7e-01

Cholesterol
Total cholesterol (mmol/l) 4°C 69 23 '365;' -8(.)(;e- 9(.)?;— 1.2e-01 7.3e-01
Total cholesterol (mmoll) 21°C 69 23 16‘;‘9' 1636_ 16716_ 8.9e-16 7.3e-01
VLDL cholesterol (mmol/l) 4°C 69 23 '1626' '1626' 8628' 8.3e-01 3.8e-01
VLDL cholesterol (mmoll) 21°C 69 23 2626_ 16‘;‘9' 46726_ 256-03 3.8e-01
Remnant cholesterol (mmol/l) 4°C 69 23 '16?;' '16726' 16528- 8.8e-01 4.7e-01
Remnant cholesterol (mmol/l) 21°C 69 23 7(')526_ 5(')26_ 1('3_6_ 3.6e-09 4.7e-01
LDL cholesterol (mmol/l) 4°C 69 23 _4(')?;_ -2(.)4;e- 16528- 6.7e-01 3.4e-01
LDL cholesterol (mmol/l) 21°C 69 23 1(')116' 8629' 16216' <0.1e-26 3.4e-01
HDL cholesterol (mmol/l) 4°C 69 23 -3(.)(;e- -5(.)E;e- -2(.)?ée- 3.4e-02 3.9e-01
HDL cholesterol (mmoll) 21°C 69 23 '4(')‘;6' '7626' '86836' 1.4e-02 3.9e-01
HDL2 cholesterol (mmol/l) 4°C 69 23 '26726' '56226' '2626' 2.96-02 3.6e-01
HDL2 cholesterol (mmol/l) 21°C 69 23 '4626' '6626' '1(')126' 7.1e-03 3.6e-01
HDL3 cholesterol (mmol/l) 4°C 69 23 -2c.ge- '5626' 7631& 1.26-01 3.4e-02
HDL3 cholesterol (mmol) 21°C 69 23 '26536' i 26636' 3.4e-01 3.46-02
Esterified cholesterol (mmol/l) 4°C 60 20 -2(.)(;3- '5(')526' 1(';;& 2.4e-01 5.3e-01
Esterified cholesterol (mmol/l) 21°C 60 20 l(ie- lc.)zle- l(.)ie- <0.1e-26 5.3e-01
Free cholesterol (mmol/l) 4°C 60 20 -2(.)(;3- '4(')26' '5(';:16' 4.4e-02 2.0e-01
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Eree cholesterol (mmol) 21°C 60 20 '162‘*' '362‘*' '1663‘*' 3.26-02 2.0e-01
Glycerides and
phospholipids
Triglycerides (mmolll) 4°C 69 23 'zbie' -462& -gbge- 3.6e-03 9.5e-01
Triglycerides (mmol/l) 21°C 69 23 '3(';‘*' '7(')72‘*' 3636' 5.26-02 9.5e-01
VLDL triglycerides (mmolll) 4°C 69 23 '26726' '46726' '6626' 1.0e-02 8.4e-01
VLDL triglycerides (mmolf) 21°C 69 23 '3(';‘*' '7(')72‘*' 1(')‘;‘*' 5.8¢-02 8.4e-01
LDL triglycerides (mmol/l) 4°C 69 23 '6636' '3626' 16%,6_ 5.9e-01 5.56-02
LDL triglycerides (mmolf) 21°C 69 23 26336_ '463e' 56%‘9' 1.1e-01 5.5e-02
HDL triglycerides (mmoll) 4°C 69 23 '1626' 'zb?ée' '36316' 9.0e-03 4.96-02
HDL triglycerides (mmol/l) 21°C 69 52 -5(.)43e- '7(')1;"' '36736" 6.3e-10 4.9e-02
Diacylglycerol (mmol) 4°C 57 19 '16‘;6' '3626' 16%%8- 3.0e-01 2.56-02
Diacylglycerol (mmol/l) 21°C 57 19 '563'3' '3643'3' 26438' 7.4e01 2.5e-02
Phosphoglycerides (mmol/l) 4°C 60 20 _262;_ _562;_ 76:;6' 1.4e-01 3.8e-01
Phosphoglycerides (mmol/l) 21°C 60 20 -1612& '36‘;'3' 16228' 3.6e-01 3.8e-01
Phosphatidylcholine+other<(:rr:1c;::253 2°C 60 20 -3(.)12e- -Gbge- -Zb?ée- 346-02 3.50-01
Phosphatidylcholine+other((::1cr)22$; 21°C 60 20 -5(.)22e- -7(.)4;e- -3(.)(;e- 276.06 3.50-01
Sphingomyelins (mmol/l) 4°C 60 20 '1(')?' -1(.)?;- 1(')1;' 8.5e-01 7.le-02
Sphingomyelins (mmol/l) 21°C 60 20 4(')336- _76236_ l(.)E;e- 4.6e-01 7.1e-02
Cholines (mmol/l) 4°C 60 20 '26526' '56726' ebge- 1.26-01 3.7e-01
Cholines (mmolf) 21°C 60 20 '46°3e' '3635" 26226_ 7.76-01 3.7e-01
Apolipoproteins
Apolipoprotein A-I (g/l) 4°C 69 23 -2(.):;e- -3(.)E;e- _4(')?_ 1.1e-02 2.0e-01
Apolipoprotein A-l (g/l) 21°C 69 23 20 Ie IS 30602 2.0e01
Apolipoprotein B (g/l) 4°C 69 23 _4626_ _163;6_ 4(')?;_ 3.5e-01 2.4e-01
Apolipoprotein B (g/) 21°C 69 23 S9er 2l 45 12007 24e01

Fatty acids
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-2.1e- -3.7e- -3.8e-

Total fatty acids (mmol/l) 4°C 60 20 o1 o1 02 1.6e-02 3.4e+00

Total fatty acids (mmol/) 21°C 60 20 -2(.)ge- '1(')71e' 1(')119' 6.8¢-01 3.4e+00

Fatty acid chain length 4°C 60 20 -gc.)%e- '5612‘9' 3(‘)3;' 6.7e-01 2.6e-01

Fatty acid chain length 21°C 60 20 '2(')22‘*' 'Géie' 2(')326' 3.4e-01 2.6e-01

Degree of unsaturation 4°C 60 20 2(')%;' '362& 7(')?;' 4.7e-01 7.4e-02

Degree of unsaturation 21°C 60 20 7(')736' 9(')36' 1(')‘;‘*' 2.5e-02 7.4e-02
Docosahexaenoic acid (mmol/l) 4°C 60 20 '56ie' '462& 36?_ 7.8e-01 4.8e-02
Docosahexaenoic acid (mmoll) 21°C 60 20 16839' '5615" 46%‘9' 1.3e-01 4.8e-02
Linoleic acid (mmol) 4°C 60 20 '3626' '76726' '16‘;6' 426-02 6.3e-01

Linoleic acid (mmol/l) 21°C 60 20 2(‘)729' '26236" 5(‘)529' 7.1e-02 6.3e-01
Conjugated linoleic acid (mmol/l) 4°C 60 20 _zb?ée_ _4626_ _1(';6_ 4.9e-02 2.2e-02
Conjugated linoleic acid (mmol/l) 21°C 60 20 '26136' '46736' 6(')38' 1.3e-01 2.2e-02
n-3 fatty acids (mmoll) 4°C 60 20 '2626' '16126' Gbge' 6.56-01 1.6e-01

n-3 fatty acids (mmolll) 21°C 60 20 brer LIe 12 goe03 16e01

n-6 fatty acids (mmoll) 4°C 60 20 '5626' '1626' -gbge- 1.8¢-02 7.1e-01

n-6 fatty acids (mmolll) 21°C 60 20 3o Al 85 gse02 7e01

PUFA (mmol/l) 4°C 60 20 '5626' '16116' '56?' 3.0e-02 8.5e-01

PUFA (mmolll) 21°C 60 20 36726' '16636' 7626' 6.06-02 8.56-01

MUFA (mmolll) 4°C 60 20 '6636' '16(16' '16526' 8.4e-03 1.3e+00

MUFA (mmol/) 21°C 60 20 32 o 1O 19e01 1.3e+00

Saturated fatty acids (mmol/l) 4°C 60 20 _sze_ -1(.)7le- _46%& 3.8e-02 1.3e+00
Saturated fatty acids (mmol/l) 21°C 60 20 '36‘;5" -9c.)s;e- 3626_ 3.0e-01 1.3e+00

Glycolysis related

metabolites

Glucose (mmol/l) 4°C 69 23 1.26+00 1.36+00 1.26+00 <0.1e-26 1.5e+00
Glucose (mmol/l) 21°C 69 23 1.96+00 2.26+00 1.76+00 <0.1e-26 1.5e+00
Lactate (mmol/l) 4°C 69 23 <0.1e-26 2.5e+00

2.1e+00 2.0e+00 2.2e+00
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Lactate (mmol/l) 21°C 69 23 3.3e400 2.9e+00 3.76+00 <0.1le-26 2.5e+00
Pyruvate (mmol/l) 4°C NA NA NA NA NA
Pyruvate (mmol/l) 21°C NA NA NA NA NA
Citrate (mmol/l) 4°C 69 23 '2629' '5629' 1626_ 2.4e-01 3.4e-02
Citrate (mmolf) 21°C 69 23 '7(')53‘*' '1(')12‘*' '4(')%‘*' 2.1e-05 3.4e-02
Glycerol (mmol/l) 4°C NA NA NA NA NA
Glycerol (mmol/l) 21°C NA NA NA NA NA
Amino acids
Alanine (mmol/l) 4°C 69 23 Gc‘)ée' 3(‘)23' 9(‘)‘;3' 3.6e-05 1.2e-01
Alanine (mmol/ly 21°C 69 23 1(')319' 1(')218' 1(')18' <0.1e-26 1.2e-01
Glutamine (mmol/l) 4°C 69 23 '1626' '1626' -gc.)ze- 2509 6.7e-02
Glutamine (mmolll) 21°C 69 23 '5£e' '66‘;"" '5(')?;" <0.1e-26 6.7e-02
Histidine (mmoll) 4°C 69 23 '36536' '4626' '2626' 3.0e-07 7.9e-03
Histidine (mmol/l) 21°C 69 23 -5(.)ge- '76355" -3(.)5;e- 1.2¢-10 7.9e-03
Glycine (mmol/l) 4°C NA NA NA NA NA
Glycine (mmol/l) 21°C NA NA NA NA NA
Branched-chain amino
acids
Isoleucine (mmol/l) 4°C 69 23 Sbie' _1(')36_ 1(')%& 1.1e-01 2.4e-02
Isoleucine (mmol/l) 21°C 69 23 '1616' '1(')336' 16036- 8.1e-01 2.4e-02
Leucine (mmol/l) 4°C 69 23 3(')%& 3(')?;' 4(')?;' <0.1e-26 2.2e-02
Leucine (mmolfl) 21°C 69 23 66936' 56936' 76936' <0.16-26 2.26-02
valine (mmol/l) 4°C 69 23 46%& 26%& 5(')?' 5.7e-13 3.7e-02
valine (mmolf) 21°C 69 23 96836' 86436' L <01e26 3702
Aromatic amino acids
Phenylalanine (mmolf) 4°C 69 23 Sc')ie' '16‘:9' 16;& 5.46-02 6.26-03
Phenylalanine (mmol/) 21°C 69 23 Ao 3% 82 44e16 62003
Tyrosine (mmoll) 4°C 69 23 4&9' '2639' 1(')29' 2.36-01 1.26-02
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. o 2.3e- 1.7e-  3.0e-
Tyrosine (mmol/l) 21°C 69 23 03 03 03 1.3e-11 1.2e-02

Ketone bodies

-8.0e- -9.7e- -6.2e-

Acetate (mmol/l) 4°C 69 23 03 03 03 <0.1le-26 9.4e-03
o -7.5e- -1.0e- -5.0e-
Acetate (mmol/l) 21°C 69 23 03 02 03 6.5e-09 9.4e-03
o -5.4e- -1.5e- 4.3e-
Beta-hydroxybutyrate (mmol/l) 4°C 69 23 04 03 04 2.7e-01 1.8e-02
Beta-hydroxybutyrate (mmolfl) 21°C 69 23 2626_ 4616_ 56336_ 226-02 1.86-02

Fluid balance

-5.6e- -1.2e- 9.9e-

Creatinine (mmol/l) 4°C 69 23 04 03 05 9.6e-02 9.1e-03
Creatinine (mmoll) 21°C 69 23 -461& -1613& 3616' 2.66-01 9.1e-03
Albumin (signal area) 4°C 69 23 -463,6- '1626' 76?' 8.8e-02 4.3e-03
Albumin (signal area) 21°C 69 23 16836' 16336' 26336' 23612 4.36-03

Inflammation

. o -1.0e- -1.8e- -3.0e-
Glycoprotein acetyls (mmol/l) 4°C 69 23 02 02 03 5.8e-03 3.2e-01

Glycoprotein acetyls (mmol/l) 21°C 69 23 1(')26_ 7(')536_ 2(')26_ 7.4e-04 3.2e-01
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Table S8. Serum, post-storage handling effects (differences in mean levels): mean differences in
metabolite concentrations (or trait value) comparing 24 h delays in buffer addition (i.e. buffer
delay) or NMR profiling (i.e. NMR delay) to the reference (no delays), for serum samples.

# Associations in Figure S6 are presented in SD-units. These SD point estimate can be obtained by dividing the
point estimate (beta) in absolute (clinically meaningful) concentration by the metabolic trait standard deviation
(SD), both provided in the below table.

Abbreviations: C=cholesterol; IDL=intermediate-density lipoprotein; LCI=lower confidence interval; LDL=low-
density lipoprotein; HDL=high-density lipoprotein;, MUFA=monounsaturated fatty acids; N.obs= number of
observations (samples); N.indiv=number of individuals; PUFA=polyunsaturated fatty acids; SD=standard
deviation; UCI= upper confidence interval; VLDL=very-low-density lipoprotein.

Metabolic traits delay N.obs N.indiv Beta LCI UCI Pvalue SD

Lipoprotein subclasses

Extremely large VLDL

Buffer -1.9e- -3.1e- -6.8e-

Particle concentration (mol/l) delay 50 25 1 11 12 2.2e-03 2.1e-10
Particle concentration (mol/l) NMR delay 50 25 _636_ '1fie' _1i%e_ 4.7e-02 2.1e-10
- Buffer -4.0e- -6.6e- -l.4e-
Total lipids (mmol/l) delay 50 25 03 03 03 2.3e-03 4.6e-02
- -1.5e- -2.9e- -5.7e-
Total lipids (mmol/l) NMR delay 50 25 03 03 05 4.1e-02 4.6e-02
- Buffer -5.3e- -8.3e- -2.3e-
Phospholipids (mmol/l) delay 50 25 04 04 04 5.7e-04 5.7e-03
- -2.1e- -3.8e- -4.0e-
Phospholipids (mmol/l) NMR delay 50 25 04 04 05 1.6e-02 5.7e-03
Buffer -5.2e- -9.8e- -6.4e-
Total cholesterol (mmol/l) delay 50 25 04 04 05 2.6e-02 8.5e-03
Total cholesterol (mmolfl) NMR delay 50 25 3le- -S7e- -55e- 42000 85603
04 04 05
Buffer -1.9e- -4.9e-
Cholesterol esters (mmol/l) delay 50 25 04 04 1.1e-04 2.1e-01 4.7e-03
Cholesterol esters (mmol/l) NMR delay 50 25 L7e- -3de- 608 45000 47603
04 04 06
Buffer -3.3e- -5.le- -1.6e-
Free cholesterol (mmol/l) delay 50 25 04 04 04 1.6e-04 3.8e-03
-l.4e- -2.4e- -4le-
Free cholesterol (mmol/l) NMR delay 50 25 04 04 05 5.7e-03 3.8e-03
. . Buffer -3.0e- -4.8e- -l.le-
Triglycerides (mmaol/l) delay 50 25 03 03 03 1.6e-03 3.1e-02
Triglycerides (mmolfl) NMR delay 50 25 'géie' -2(.)03e- 5.0e-05 6.3¢-02 3.1e-02
Very large VLDL
. . Buffer -9.1e- -l4e- -4.2e-
Particle concentration (mol/l) delay 50 25 11 10 11 2.8e-04 1.3e-09
Particle concentration (mol/l) NMR delay 50 25 _3i91e_ '6'161& _1i21e_ 4.9e-03 1.3e-09
- Buffer -9.1e- -l4e- -4.2e-
Total lipids (mmol/l) delay 50 25 03 02 03 2.5e-04 1.2e-01
-~ -3.9e- -6.5e- -1.2e-
Total lipids (mmol/l) NMR delay 50 25 03 03 03 4.5e-03 1.2e-01
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- Buffer -1.7e- -2.5e- -8.5e-
Phospholipids (mmol/l) delay 50 25 03 03 04 5.9e-05 2.1e-02
- -7.1e- -1.2e- -2.4e-
Phospholipids (mmol/l) NMR delay 50 25 04 03 04 3.4e-03 2.1e-02
Buffer -1.9e- -3.0e- -7.4e-
Total cholesterol (mmol/l) delay 50 25 03 03 04 1.3e-03 2.5e-02
Total cholesterol (mmol/l) NMR delay 50 25 89e- -1.5e- -26e- 53003 25602
04 03 04
Buffer -8.3e- -1.5e- -2.0e-
Cholesterol esters (mmol/l) delay 50 25 04 03 04 9.8e-03 1.4e-02
Cholesterol esters (mmol/l) NMR delay 50 25 Abe- 8O- -lle- 54003 14602
04 04 04
Buffer -1.1e- -1.6e- -5.2e-
Free cholesterol (mmol/l) delay 50 25 03 03 04 1.0e-04 1.1e-02
-4.3e- -7.2e- -lde-
Free cholesterol (mmol/l) NMR delay 50 25 04 04 04 3.4e-03 1.1e-02
. . Buffer -5.5e- -8.5e- -2.5e-
Triglycerides (mmaol/l) delay 50 25 03 03 03 3.4e-04 7.8e-02
: : -2.3e- -3.9e- -6.5e-
Triglycerides (mmol/l) NMR delay 50 25 03 03 04 6.1e-03 7.8e-02
Large VLDL
. . Buffer -2.3e- -4.5e- -l.7e-
Particle concentration (mol/l) delay 50 25 10 10 11 3.4e-02 7.2e-09
: . -1.3e- -2.7e-
Particle concentration (mol/l) NMR delay 50 25 10 10 2.8e-12 5.5e-02 7.2e-09
. Buffer -l.4e- -2.6e- -1.8e-
Total lipids (mmol/l) delay 50 25 02 02 03 2.5e-02 4.2e-01
- -8.1e- -1.6e- -6.4e-
Total lipids (mmol/l) NMR delay 50 25 03 02 05 4.8e-02 4.2e-01
- Buffer -2.5e- -4.7e- -2.1le-
Phospholipids (mmol/l) delay 50 25 03 03 04 3.2e-02 7.6e-02
- -1.5e- -2.9e- -5.5e-
Phospholipids (mmol/l) NMR delay 50 25 03 03 06 4.9e-02 7.6e-02
Buffer -4.7e- -7.8e- -1.5e-
Total cholesterol (mmol/l) delay 50 25 03 03 03 3.5e-03 9.7e-02
-2.3e- -4.3e- -3de-
Total cholesterol (mmol/l) NMR delay 50 25 03 03 04 2.2e-02 9.7e-02
Buffer -2.4e- -4.2e- -5.6e-
Cholesterol esters (mmol/l) delay 50 25 03 03 04 1.1e-02 4.8e-02
Cholesterol esters (mmol/l) NMR delay 50 25 Lle- -2le- -7le- 56000 4.8e-02
03 03 05
Buffer -2.3e- -3.6e- -8.9e-
Free cholesterol (mmol/l) delay 50 25 03 03 04 1.2e-03 4.9e-02
-1.2e- -2.2e- -24e-
Free cholesterol (mmol/l) NMR delay 50 25 03 03 04 1.5e-02 4.9e-02
. . Buffer -7.0e- -l.4e-
Triglycerides (mmol/l) delay 50 25 03 02 3.6e-04 6.2e-02 2.5e-01
Triglycerides (mmolfl) NMR delay 50 25 S 90 36e04 7.0e02 25001
Medium VLDL
Particle concentration (mol/l) =57 50 25 L0e- -5.4e- 53010 6.4e01 1.8e-08
delay 10 10
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. . -1.7e- -5.2e-
Particle concentration (mol/l) NMR delay 50 25 10 10 1.7e-10 3.3e-01 1.8e-08
- Buffer -5.0e- -2.0e-
Total lipids (mmol/l) delay 50 25 03 02 9.7e-03 5.0e-01 5.9e-01
Total lipids (mmol/l) NMR delay 50 25 '66?' '1(')729' 5.4e-03 3.0e-01 5.9e-01
- Buffer -1.1e- -3.9e-
Phospholipids (mmol/l) delay 50 25 03 03 1.7e-03 4.5e-01 1.1le-01
Phospholipids (mmol/l) NMR delay 50 25 '1(')3;9' '3(')5;‘9' 9.1e-04 256-01 1.1e-01
Buffer -5.6e- -1.0e- -l.le-
Total cholesterol (mmol/l) delay 50 25 03 02 03 1.4e-02 1.5e-01
Total cholesterol (mmolfl) NMR delay 50 25 '2629' '5(')5;‘9' 5.8¢-04 1.1e-01 1.5e-01
Buffer -4.7e- -7.5e- -1.9e-
Cholesterol esters (mmol/l) delay 50 25 03 03 03 9.8e-04 7.4e-02
-1.7e- -3.5e-
Cholesterol esters (mmol/l) NMR delay 50 25 03 03 1.5e-04 7.3e-02 7.4e-02
Buffer -8.9e- -2.7e-
Free cholesterol (mmol/l) delay 50 25 04 03 9.1e-04 3.3e-01 7.3e-02
Free cholesterol (mmoll) NMR delay 50 25 '7('319' _2623& 6.46-04 2.8¢-01 7.3-02
. . Buffer -6.1e-
Triglycerides (mmaol/l) delay 50 25 1.7e-03 03 9.5e-03 6.7e-01 3.3e-01
Triglycerides (mmoll) NMR delay 50 25 '2:;' '869;' 4.2e-03 4.8e01 3.3e01
Small VLDL
. . Buffer -7.3e- -lle- -3.7e-
Particle concentration (mol/l) delay 50 25 10 09 10 7.2e-05 1.7e-08
. . -3.2e- -3.6e-
Particle concentration (mol/l) NMR delay 50 25 1 10 3.0e-10 8.5e-01 1.7e-08
. Buffer -1.7e- -2.4e- -1.0e-
Total lipids (mmol/l) delay 50 25 02 02 02 1.4e-06 3.2e-01
Total lipids (mmolfl) NMR delay 50 25 '8639' '7626' 5.5¢-03 7.9e-01 3.2¢-01
- Buffer -4.7e- -6.2e- -3.le-
Phospholipids (mmaol/l) delay 50 25 03 03 03 4.5e-09 6.5e-02
Phospholipids (mmol/l) NMR delay 50 25 -3636- _1626_ 1.3e-03 7.2e-01 6.5e-02
Buffer -1.4e- -1.7e- -1.0e-
Total cholesterol (mmol/l) delay 50 25 02 02 02 2.0e-15 8.7e-02
Total cholesterol (mmol/l) NMR delay 50 25 _1(')?;_ _46%:"_ 1.7e-03 4.1e-01 8.7e-02
Buffer -1.1e- -l.4e- -8.2e-
Cholesterol esters (mmol/l) delay 50 25 02 02 03 4.4e-15 4.7e-02
Cholesterol esters (mmol/l) NMR delay 50 25 _16?_ _3629_ 1.3e-03 3.8e-01 4.7e-02
Buffer -2.8e- -3.6e- -1.9e-
Free cholesterol (mmol/l) delay 50 25 03 03 03 1.2e-09 4.1e-02
-1.8e-  -1.0e-
Free cholesterol (mmol/l) NMR delay 50 25 04 03 6.6e-04 6.8e-01 4.1e-02
. . Buffer -2.2e-
Triglycerides (mmol/l) delay 50 25 1.2e-03 03 4.6e-03 4.9e-01 1.7e-01
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-2.6e-

Triglycerides (mmol/l) NMR delay 50 25 5.8e-04 03 3.8e-03 7.2e-01 1.7e-01
Very Small VLDL
. . Buffer -l.4e- -21e- -7.de-
Particle concentration (mol/l) delay 50 25 09 09 10 3.7e-05 9.1e-09
Particle concentration (mol/l) NMR delay 50 25 1.4e-10 '2'1%3' 5.0e-10 4.6e-01 9.1e-09
- Buffer -2.0e- -29e- -l.le-
Total lipids (mmol/l) delay 50 25 02 02 02 2.2e-05 1.1e-01
Total lipids (mmol/l) NMR delay 50 25 1.6e-03 '3(')633' 6.7¢-03 55e-01 1.1e-01
- Buffer -2.5e-
Phospholipids (mmol/l) delay 50 25 4.2e-04 03 3.3e-03 7.8e-01 3.0e-02
Phospholipids (mmol/l) NMR delay 50 25 -164:;& '268;' 1.3e-04 7.4e-02 3.0e-02
Buffer -2.1le- -2.8e- -1.5e-
Total cholesterol (mmol/l) delay 50 25 02 02 02 3.2e-10 4.6e-02
Total cholesterol (mmol/l) NMR delay 50 25 2.36-03 '26236" 6.7¢-03 3.26-01 4.6e-02
Buffer -1.9e- -2.4e- -lde-
Cholesterol esters (mmol/l) delay 50 25 02 02 02 2.0e-13 3.2e-02
Cholesterol esters (mmolll) NMR delay 50 25 2.66-03 -1(.)03e- 6.26-03 1.6e-01 3.2-02
Buffer -2.1e- -3.7e- -4dle-
Free cholesterol (mmol/l) delay 50 25 03 03 04 1.5e-02 1.4e-02
Free cholesterol (mmol) NMR delay 50 25 '36318' '1633e' 6.3¢-04 5.1e-01 1.4e-02
. . Buffer -2.1e-
Triglycerides (mmaol/l) delay 50 25 7.0e-04 04 1.6e-03 1.3e-01 4.8e-02
Triglycerides (mmol/l) NMR delay 50 25 6.8e-04 -Zbie- 1.6e-03 1.3e-01 4.8e-02
IDL
Particle concentration (mol/l) e 50 25 Bde- -3le- 4009 46601 2.0e-08
delay 10 09
Particle concentration (mol/l) NMR delay 50 25 _4i%e_ _16%& 8.6e-10 4.9e-01 2.0e-08
- Buffer -9.7e- -3.3e-
Total lipids (mmol/l) delay 50 25 03 02 1.4e-02 4.2e-01 2.0e-01
Total lipids (mmol/l) NMR delay 50 25 '5(')3:’,)6' 'nge' 9.1e-03 4.7e-01 2.0e-01
- Buffer -8.4e- -6.3e-
Phospholipids (mmol/l) delay 50 25 04 03 4.6e-03 7.6e-01 5.1e-02
Phospholipids (mmol/l) NMR delay 50 25 _263:;6_ -5(.)3:;e- 7.5e-04 1.4e-01 5.1e-02
Buffer -1.2e-  -3.0e-
Total cholesterol (mmol/l) delay 50 25 02 02 6.0e-03 1.9e-01 1.3e-01
Total cholesterol (mmoll) NMR delay 50 25 Boe L5 81e03 56001 1.3e01
Cholesterol esters (mmol/l) ] 50 25 -Lle- 2.5 51003 1.0e-01 9.8e-02
delay 02 02
-2.0e- -l.1e-
Cholesterol esters (mmol/l) NMR delay 50 25 03 02 7.0e-03 6.6e-01 9.8e-02
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Buffer -5.4e- -5.le-

Free cholesterol (mmol/l) delay 50 25 04 03 4.0e-03 8.1e-01 4.1e-02
Free cholesterol (mmoll) NMR delay 50 25 '1(')?' '4(')133' 1.26-03 3.0e-01 4.1e-02
) . Buffer
Triglycerides (mmaol/l) delay 50 25 2.8e-03 1.7e-03 4.0e-03 1.6e-06 3.2e-02
Triglycerides (mmolfl) NMR delay 50 25 4.86-04 '3(')13' 1.3¢-03 2.7e-01 3.2e-02
Large LDL
Particle concentration (mol)  Surer 50 25 9.8¢-10 22% 42609 556-01 3.4e-08
delay 09
. . -1.3e- -3.2e-
Particle concentration (mol/l) NMR delay 50 25 09 09 6.1e-10 1.8e-01 3.4e-08
Total lipids (mmol)  SUMe"  5g 25 67603 /% 30002 57e-01 2.5e-01
delay 02
Total lipids (mmol/l) NMR delay 50 25 'géée' '26‘26' 5.0e-03 2.1e-01 2.5e-01
. Buffer -4.6e-
Phospholipids (mmol/l) delay 50 25 1.6e-04 03 4.9e-03 9.5e-01 5.1e-02
Phospholipids (mmol/l) NMR delay 50 25 'Zéée' '56236' 8.5e-04 1.6e-01 5.1e-02
Total cholesterol (mmol) ~ BUfer 5g 25 5.0e-03 3% 236.02 58e-01 1.8e-01
delay 02
Total cholesterol (mmoll) NMR delay 50 25 '66;‘" '1682e' 44603 2.3e-01 1.8e-01
Cholesterol esters (mmol/l) T 50 25 486-03 /% 18602 49e-01 1.4e-01
delay 03
Cholesterol esters (mmol) NMR delay 50 25 'Séée' '16‘;‘*' 3.0e-03 2.1e-01 1.4e-01
Free cholesterol (mmolf)  CUfer 50 25 256-04 %% 47603 91e-01 4.7e-02
delay 03
Free cholesterol (mmol/l) NMR delay 50 25 _1626_ _46%& 1.4e-03 3.4e-01 4.7e-02
. . Buffer
Triglycerides (mmaol/l) delay 50 25 1.3e-03 1.6e-04 2.5e-03 2.5e-02 2.6e-02
Triglycerides (mmol/l) NMR delay 50 25 _2616_ _163:‘_ 7.2e-04 6.0e-01 2.6e-02
Medium LDL
. . Buffer
Particle concentration (mol/l) delay 50 25 4.2e-09 1.6e-09 6.7e-09 1.3e-03 3.0e-08
. . -1.0e- -2.6e-
Particle concentration (mol/l) NMR delay 50 25 09 09 5.4e-10 2.0e-01 3.0e-08
. Buffer
Total lipids (mmol/l) delay 50 25 2.0e-02 7.1e-03 3.4e-02 2.6e-03 1.5e-01
Total lipids (mmol/l) NMR delay 50 25 _56%e_ -163;9- 3.1e-03 2.3e-01 1.5e-01
- Buffer -4.3e-
Phospholipids (mmol/l) delay 50 25 2.1e-03 04 4.7e-03 1.0e-01 3.4e-02
Phospholipids (mmol/l) NMR delay 50 25 _7681e_ _26439_ 1.0e-03 4.3e-01 3.4e-02
Buffer
Total cholesterol (mmol/l) delay 50 25 1.7e-02 6.1e-03 2.7e-02 2.1e-03 1.1le-01
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-3.8e-  -1.0e-

Total cholesterol (mmol/l) NMR delay 50 25 03 02 2.7e-03 25e-01 1.1e-01
Buffer
Cholesterol esters (mmol/l) delay 50 25 1.6e-02 7.2e-03 2.4e-02 3.1e-04 9.3e-02
Cholesterol esters (mmol/l) NMR delay 50 25 _363;9_ '8(')436' 1.9e-03 2.1e-01 9.3e-02
Free cholesterol (mmolf) ~ SUffer 50 25 9.3e-04 2% 30003 3.8e-01 2.2e-02
delay 03
Free cholesterol (mmol/l) NMR delay 50 25 '5(')3;9' '1(')9;' 8.76-04 4.66-01 2.26-02
) . Buffer
Triglycerides (mmaol/l) delay 50 25 1.6e-03 8.3e-04 2.3e-03 3.8e-05 1.3e-02
Triglycerides (mmolf) NMR delay 50 25 '5(')19' '1(')4;' 3.0e-04 2.0e-01 1.3e-02
Small LDL
) . Buffer
Particle concentration (mol/l) delay 50 25 4.9e-09 2.0e-09 7.8e-09 9.8e-04 3.4e-08
. . -1.4e- -3.3e-
Particle concentration (mol/l) NMR delay 50 25 09 09 4.8e-10 1.4e-01 3.4e-08
- Buffer
Total lipids (mmol/l) delay 50 25 1.3e-02 4.9e-03 2.2e-02 1.9e-03 9.6e-02
Total lipids (mmol/l) NMR delay 50 25 '3626' -9(.)33e- 1.6e-03 1.7e-01 9.6e-02
- Buffer
Phospholipids (mmol/l) delay 50 25 1.9e-03 8.9e-05 3.7e-03 4.0e-02 2.4e-02
Phospholipids (mmol/l) NMR delay 50 25 'géae' '26236' 4.3e-04 1.8e-01 2.4e-02
Buffer
Total cholesterol (mmol/l) delay 50 25 1.1e-02 4.2e-03 1.7e-02 1.2e-03 7.1le-02
Total cholesterol (mmol/l) NMR delay 50 25 'Zéﬂée' '66536' 1.76-03 2.4e01 7.1e-02
Buffer
Cholesterol esters (mmol/l) delay 50 25 1.0e-02 5.2e-03 1.5e-02 8.0e-05 5.8e-02
Cholesterol esters (mmol/l) NMR delay 50 25 -2(')%6- _5626_ 1.1e-03 2.1e-01 5.8e-02
Free cholesterol (mmolf)  CUfer 50 25 40604 288 18603 57e-01 1.4e-02
delay 04
Free cholesterol (mmol/l) NMR delay 50 25 -4636- _1626_ 5.5e-04 3.8e-01 1.4e-02
. . Buffer
Triglycerides (mmaol/l) delay 50 25 6.4e-04 2.3e-04 1.0e-03 2.2e-03 1.3e-02
. . -4.8e- -9.4e- -1.8e-
Triglycerides (mmol/l) NMR delay 50 25 04 04 05 4.2e-02 1.3e-02
Very large HDL
. . Buffer -6.0e- -7.3e- -4.8e-
Particle concentration (mol/l) delay 50 25 08 08 08 <0.1e-26 2.4e-07
Particle concentration (mol/l) NMR delay 50 25 -23e- 326~ -lde- 4006 2.4e-07
08 08 08
- Buffer -6.4e- -7.7e- -5.le-
Total lipids (mmol/l) delay 50 25 02 02 02 <0.1e-26 2.4e-01
Total lipids (mmolll) NMR delay 50 25 23e- 33e- -l3e- 55006 24601

02 02 02
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Buffer -2.3e- -2.8e- -l.7e-

Phospholipids (mmaol/l) delay 50 25 02 02 02 2.2e-16 1l.4e-01
Phospholipids (mmoll) NMR delay 50 25 L3e- -18e- -B7e 44000 1.4e-01
02 02 03
Buffer -4.1e- -4.8e- -3.3e-
Total cholesterol (mmol/l) delay 50 25 02 02 02 <0.1e-26 1.0e-01
Total cholesterol (mmol/l) NMR delay 50 25 926~ -l.5e- -35e- 6003 1.0e-01
03 02 03
Buffer -2.9e- -35e- -2.4e-
Cholesterol esters (mmol/l) delay 50 25 02 02 02 <0.1e-26 7.3e-02
Cholesterol esters (mmol/l) NMR delay 50 25 b.7e- -lle- -26e- ) 5003 7.3e-02
03 02 03
Buffer -1.1e- -1.3e- -9.2e-
Free cholesterol (mmol/l) delay 50 25 02 02 03 <0.1e-26 3.2e-02
-2.5e- -4.2e- -8.4e-
Free cholesterol (mmol/l) NMR delay 50 25 03 03 04 3.2e-03 3.2e-02
. . Buffer -6.4e- -l1l.7e-
Triglycerides (mmaol/l) delay 50 25 04 03 3.9e-04 2.2e-01 9.9e-03
Triglycerides (mmol/l) NMR delay 50 25 '6638' '16236' 3.4e-05 6.3e-02 9.9e-03
Large HDL
Particle concentration (mol/l) i 50 25 226 468 55000 8.76-02 6.4e-07
delay 08 08
Particle concentration (mol/l) NMR delay 50 25 62e- Ble- 43 4010 64607
08 08 08
- Buffer -1.5e- -3.1e-
Total lipids (mmol/l) delay 50 25 02 02 1.3e-03 7.1e-02 4.1e-01
. -4.0e- -5.2e- -2.7e-
Total lipids (mmol/l) NMR delay 50 25 02 02 02 2.2e-10 4.1e-01
- Buffer -8.4e- -l1l.7e-
Phospholipids (mmaol/l) delay 50 25 03 02 4.2e-05 5.1e-02 1.8e-01
Phospholipids (mmol/l) NMR delay 50 25 19 -2.5e- -13e- 8000 1.8e-01
02 02 02
Buffer -8.3e- -1.7e-
Total cholesterol (mmol/l) delay 50 25 03 02 1.8e-04 5.5e-02 2.2e-01
Total cholesterol (mmol/l) NMR delay 50 25 208 -2.7e- -13e- 40000 22601
02 02 02
Cholesterol esters (mmol/l) e 50 25 63e- -13e- ) ho04 54e02 17601
delay 03 02
Cholesterol esters (mmol/l) NMR delay 50 25 -Loe- -2.0e- -10e- 55009 1.7e-01
02 02 02
Buffer -2.0e- -4.le-
Free cholesterol (mmol/l) delay 50 25 03 03 1.0e-04 6.2e-02 5.4e-02
-5.0e- -6.7e- -3.3e-
Free cholesterol (mmol/l) NMR delay 50 25 03 03 03 1.1e-08 5.4e-02
. . Buffer
Triglycerides (mmol/l) delay 50 25 2.0e-03 1.3e-03 2.7e-03 5.9e-09 1.3e-02
. . -6.9e- -l.le- -3.2e-
Triglycerides (mmol/l) NMR delay 50 25 04 03 04 3.2e-04 1.3e-02
Medium HDL
Particle concentration (mol/l) =57 50 25 238 76 50008 39001 3.76-07
delay 08 08
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-3.5e- -7.2e-

Particle concentration (mol/l) NMR delay 50 25 08 08 7.0e-10 5.5e-02 3.7e-07
- Buffer -9.4e- -3.3e-
Total lipids (mmol/l) delay 50 25 03 02 1.4e-02 4.3e-01 1.6e-01
Total lipids (mmol/l) NMR delay 50 25 '1(')‘29' '3(')129' 3.5e-04 55e-02 1.6e-01
- Buffer -7.8e- -1.8e-
Phospholipids (mmol/l) delay 50 25 03 02 2.1e-03 1.2e-01 7.3e-02
. -6.9e- -l.4e- -2.3e-
Phospholipids (mmol/l) NMR delay 50 25 03 02 04 4.3e-02 7.3e-02
Buffer -6.0e- -l.4e-
Total cholesterol (mmol/l) delay 50 25 04 02 1.3e-02 9.3e-01 8.9e-02
-7.9e- -l.7e-

Total cholesterol (mmol/l) NMR delay 50 25 03 02 7.7e-04 7.4e-02 8.9e-02
Cholesterol esters (mmol) ~ Suer 50 25 73608 28 11602 89e-01 6.9e-02
delay 03

-6.2e- -1.3e-
Cholesterol esters (mmol/l) NMR delay 50 25 03 02 7.7e-04 8.1e-02 6.9e-02
Buffer -1.3e- -4.le-
Free cholesterol (mmol/l) delay 50 25 03 03 1.4e-03 3.5e-01 2.0e-02
Free cholesterol (mmoll) NMR delay 50 25 '1(')29' '3(')53e' 5.56-05 5.8e-02 2.0e-02
. . Buffer -l.le- -1.7e- -4.9e-
Triglycerides (mmaol/l) delay 50 25 03 03 04 3.4e-04 1.9e-02
Triglycerides (mmol/l) NMR delay 50 25 '4616' '16°3e' 2.2e-04 2.0e-01 1.9e-02
Small HDL
Particle concentration (mol/l) i 50 25 5.76-08 2/ 14e-07 1.9e-01 4.7e-07
delay 08
. . -1.1e- -6.8e-
Particle concentration (mol/l) NMR delay 50 25 08 08 4.5e-08 7.0e-01 4.7e-07
Total lipids (mmoly ~ BUfer — 5g 25 13602 0% 37600 1801 1.0e-01
delay 03
Total lipids (mmolfl) NMR delay 50 25 '26%9' -162e- 9.96-03 6.56-01 1.0e-01
. Buffer -4.6e- -1.2e-
Phospholipids (mmaol/l) delay 50 25 03 02 2.5e-03 2.1e-01 7.2e-02
Phospholipids (mmol/l) NMR delay 50 25 -66316- _4626_ 3.3e-03 7.6e-01 7.2e-02
Buffer
Total cholesterol (mmol/l) delay 50 25 1.8e-02 5.4e-03 3.0e-02 4.8e-03 6.1e-02
Total cholesterol (mmol/l) NMR delay 50 25 _2(')?;_ _16226‘_ 7.1e-03 59e-01 6.1e-02
Buffer
Cholesterol esters (mmol/l) delay 50 25 1.9e-02 8.3e-03 3.0e-02 5.5e-04 6.1e-02
-2.3e- -1.2e-
Cholesterol esters (mmol/l) NMR delay 50 25 03 02 7.1e-03 6.3e-01 6.1e-02
Buffer -1.6e- -3.1e- -1.3e-
Free cholesterol (mmol/l) delay 50 25 03 03 04 3.3e-02 1.2e-02
-4.0e- -l.le-
Free cholesterol (mmol/l) NMR delay 50 25 04 03 3.0e-04 2.6e-01 1.2e-02
. . Buffer -5.3e-
Triglycerides (mmol/l) delay 50 25 4.9e-05 04 6.3e-04 8.7e-01 2.2e-02
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-1.9e-

Triglycerides (mmol/l) NMR delay 50 25 4.4e-04 04 1.1e-03 1.7e-01 2.2e-02
Lipoprotein particle size
. . Buffer
VLDL patrticle size (nm) delay 50 25 1.0e-01 4.9e-02 1.6e-01 2.0e-04 1.6e+00
VLDL particle size (nm) NMR delay 50 25 '3623' '8(')223' 5.4e-03 8.6e-02 1.6e+00
. . Buffer -5.2e- -7.0e- -3.4e-
LDL particle size (nm) delay 50 25 02 02 02 9.2e-09 7.7e-02
LDL particle size (nm) NMR delay 50 25 6.0e-03 '5(');& 1.8e-02 3.1e-01 7.7e-02
. . Buffer -3.6e- -5.2e- -2.0e-
HDL particle size (nm) delay 50 25 02 02 02 6.8e-06 2.8e-01
. . -2.2e-  -3.4e- -9.2e-
HDL particle size (hm) NMR delay 50 25 02 02 03 6.6e-04 2.8e-01
Cholesterol
Buffer -5.9e- -1.2e-
Total cholesterol (mmol/l) delay 50 25 02 o1 1.6e-03 5.6e-02 7.3e-01
Total cholesterol (mmol/l) NMR delay 50 25 -6.le-  -10e- -l8e- ;4003 7.3e-01
02 01 02
Buffer -4.7e- -6.3e- -3.2e-
VLDL cholesterol (mmol/l) delay 50 25 02 02 02 2.4e-09 3.8e-01
-4.8e- -1.5e-
VLDL cholesterol (mmol/l) NMR delay 50 25 03 02 5.1e-03 3.4e-01 3.8e-01
Buffer -5.9e- -9.0e- -2.8e-
Remnant cholesterol (mmol/l) delay 50 25 02 02 02 1.9e-04 4.4e-01
-8.3e- -2.8e-
Remnant cholesterol (mmol/l) NMR delay 50 25 03 02 1.1e-02 4.1e-01 4.4e-01
LDL cholesterol (mmoly  Suffer 50 25 3.2e-02 2% §7e-02 6.8¢-02 3.6e-01
delay 03
LDL cholesterol (mmol/l) NMR delay 50 25 _1(')3;_ _36526‘_ 8.5e-03 2.3e-01 3.6e-01
Buffer -3.2e- -5.7e- -7.2e-
HDL cholesterol (mmol/l) delay 50 25 02 02 03 1.1e-02 4.0e-01
HDL cholesterol (mmol/l) NMR delay 50 25 40e- -5.7e- 238 59006 4.0e-01
02 02 02
Buffer -2.4e- -4.6e- -8.7e-
HDL2 cholesterol (mmol/l) delay 50 25 02 02 04 4.2e-02 3.6e-01
HDL2 cholesterol (mmol/l) NMR delay 50 25 3e- -S2e- -20e- 5,006 36601
02 02 02
Buffer -8.4e- -1l.1e- -5.5e-
HDL3 cholesterol (mmol/l) delay 50 25 03 02 03 7.3e-09 3.5e-02
HDL3 cholesterol (mmol/l) NMR delay 50 25 39e- -6le- -l7e- ) eo04 3.5e-02
03 03 03
Esterified cholesterol (mmolff)  SUffer 42 21 40602 118 926.02 12e-01 5.1e01
delay 02
i -l.le- -4.2e-
Esterified cholesterol (mmol/l) NMR delay 42 21 03 02 4.0e-02 9.6e-01 5.1e-01
Buffer -6.6e- -9.2e- -4.0e-
Free cholesterol (mmol/l) delay 42 21 02 02 02 9.1e-07 2.2e-01
Free cholesterol (mmol/l) NMR delay 42 21 _6('):;6_ _8(')26_ _4(')226_ 4.8e-09 2.2e-01
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Glycerides and
phospholipids

. . Buffer -6.7e- -2.1e-
Triglycerides (mmol/l) delay 50 25 04 02 2.0e-02 9.5e-01 1.0e+00
Triglycerides (mmol/l) NMR delay 50 25 '1629' '2(')829' 7.3e-03 2.5e-01 1.0e+00
. . Buffer -7.3e- -2.7e-
VLDL triglycerides (mmol/l) delay 50 25 03 02 1.3e-02 4.7e-01 9.0e-01
. . -8.2e-  -2.5e-
VLDL triglycerides (mmol/l) NMR delay 50 25 03 02 8.6e-03 3.4e-01 9.0e-01
) . Buffer
LDL triglycerides (mmol/l) delay 50 25 3.5e-03 1.4e-03 5.7e-03 1.1e-03 5.2e-02
. . -1.3e- -3.6e-

LDL triglycerides (mmol/l) NMR delay 50 25 03 03 9.1e-04 2.5e-01 5.2e-02
HDL triglycerides (mmolf)  Suffer 50 25 3.6e-04 2% 100:03 6.4e-01 5.0e-02
delay 03
HDL triglycerides (mmoll) NMR delay 50 25 L3e- 238 -2le- 9002 5.0e-02

03 03 04
. Buffer -2.4e- -8.1e-
Diacylglycerol (mmol/l) delay 40 20 03 03 3.2e-03 4.0e-01 2.3e-02
Diacylglycerol (mmolll) NMR delay 40 20 '4(')19' '7625" 6.16-03 8.9e-01 2.3e-02
. Buffer -9.3e- -1.3e- -b.le-
Phosphoglycerides (mmol/l) delay 42 21 02 o1 02 1.1e-05 3.7e-01
Phosphoglycerides (mmol/l) NMR delay 42 21 7.3e-03 -3(.)52e- 4.9e-02 7.3e-01 3.7e-01
Phosphatidylcholine + other cholines  Buffer -1.1e- -1.5e- -7.0e-
(mmolll)  delay 42 21 01 01 op  6:0e08 35e01
Phosphatidylcholine + other cholines -4.7e- -8.2e- -1.2e-
mmol) NMR delay 42 21 02 02 02 7.9e-03 3.5e-01
. . Buffer -2.1e- -4.0e- -9.4e-
Sphingomyelins (mmol/l) delay 42 21 02 02 04 4.0e-02 7.3e-02
Sphingomyelins (mmol/l) NMR delay 42 21 2.2e-02 2.9e-03 4.1e-02 2.4e-02 7.3e-02
. Buffer -8.2e- -l4e- -2.2e-
Cholines (mmaol/l) delay 42 21 02 o1 02 7.5e-03 3.7e-01
Cholines (mmol/l) NMR delay 42 21 5.6e-03 'Sc')ge' 6.9e-02 8.6e-01 3.7e-01
Apolipoproteins
. . Buffer -9.6e- -2.3e-
Apolipoprotein A-I (g/l) delay 50 25 03 02 4.2e-03 1.7e-01 1.9e-01
. . -2.6e- -3.7e- -l.6e-
Apolipoprotein A-I (g/l) NMR delay 50 25 02 02 02 1.0e-06 1.9e-01
. . Buffer -9.6e- -l1.6e-
Apolipoprotein B (g/l) delay 50 25 04 02 1.4e-02 9.0e-01 2.3e-01
Apolipoprotein B (g/f) NMR delay 50 25 _362& -163;9- 5.9e-03 4.6e-01 2.3e-01
Fatty acids
. Buffer -4.5e- -2.9e-
Total fatty acids (mmol/l) delay 42 21 02 o1 2.0e-01 7.2e-01 3.3e+00
. -1.1e- -2.9e-
Total fatty acids (mmol/l) NMR delay 42 21 o1 o1 6.5e-02 2.2e-01 3.3e+00
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Buffer -1.0e- -5.0e-

Fatty acid chain length delay 42 21 02 02 2.9e-02 6.0e-01 2.8e-01
Fatty acid chain length NMR delay 42 21 1.1e-01 6.8e-02 1.5e-01 7.8e-08 2.8e-01
. Buffer -1.9e- -3.1e- -8.4e-

Degree of unsaturation delay 42 21 02 02 03 5.4e-04 8.0e-02
. -1.0e- -1.6e- -4.2e-

Degree of unsaturation NMR delay 42 21 02 02 03 6.6e-04 8.0e-02
Docosahexaenoic acid (mmol/l) i 42 21 3.7e- 198 52004 9.0e-02 4.9e-02
delay 03 03

. . -1.4e- -4.8e-
Docosahexaenoic acid (mmol/l) NMR delay 42 21 03 03 2.0e-03 4.1e-01 4.9e-02
. . . Buffer -9.0e- -6.le-
Linoleic acid (mmol/l) delay 42 21 03 02 4.3e-02 7.3e-01 6.1e-01
Linoleic acid (mmol/l) NMR delay 42 21 208 04 15e02 22001 6.1e01
. . . . Buffer -2.7e-  -6.6e-
Conjugated linoleic acid (mmaol/l) delay 42 21 04 03 6.0e-03 9.3e-01 2.5e-02
Conjugated linoleic acid (mmol/l) NMR delay 42 21 6.8e-03 2.3e-03 1.1e-02 2.8e-03 2.5e-02
n-3 fatty acids (mmolf)  SUfer 42 21 1403 12 15002 84e-01 1.4e-01
delay 02
n-3 fatty acids (mmol/l) NMR delay 42 21 '7629' -1(.)ge- 11e-03 8.8e-02 1.4e-01
. Buffer -4.4e- -lle-
n-6 fatty acids (mmol/l) delay 42 21 02 o1 2.2e-02 1.9e-01 6.8e-01
. -5.0e- -1.0e- -5.5e-
n-6 fatty acids (mmol/l) NMR delay 42 21 02 o1 04 4.8e-02 6.8e-01
Buffer -4.3e- -1.2e-
PUFA (mmol/l) delay 42 21 02 o1 3.3e-02 2.7e-01 8.0e-01
-5.8e- -l.le- -1.5e-
PUFA (mmol/l) NMR delay 42 21 02 o1 03 4.4e-02 8.0e-01
MUFA (mmolr)  BUfer 45 21 10002 2% 73002 7.5e-01 1.4e+00
delay 02
MUFA (mmol/l) NMR delay 42 21 1.5e-02 _4(')(;"_ 7.0e-02 6.0e-01 1.4e+00
. Buffer -1.2e- -1.5e-
Saturated fatty acids (mmol/l) delay 42 21 02 o1 1.3e-01 8.7e-01 1.3e+00
. -6.8e- -1.5e-
Saturated fatty acids (mmol/l) NMR delay 42 21 02 o1 1.2e-02 9.4e-02 1.3e+00
Glycolysis related
metabolites
Buffer -7.4e- -3.7e-
Glucose (mmol/l) delay 50 25 03 02 2.3e-02 6.3e-01 4.9e-01
Glucose (mmol/l) NMR delay 50 25 -2(.)52e- _5(')%9_ 5.5e-04 55e-02 4.9e-01
Buffer
Lactate (mmol/l) delay 50 25 2.0e-02 7.6e-04 3.9e-02 4.2e-02 3.9e-01
Lactate (mmol/l) NMR delay 50 25 9.5e-03 '1629' 3.2¢-02 4.0e-01 3.9e-01
Buffer -1.6e- -3.2e- -l.7e-
Pyruvate (mmol/l) delay 74 37 03 03 05 4.8e-02 3.2e-02
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Pyruvate (mmol/l) NMR delay 74 37 5.7e-04 '8639' 2.0e-03 4.3e-01 3.2e-02
. Buffer -1.3e- -1.2e-
Citrate (mmol/l) delay 50 25 03 02 9.3e-03 8.1le-01 2.2e-02
Citrate (mmol/l) NMR delay 50 25 2.3e-04 '8(')239' 8.7e-03 9.6e-01 2.2e-02
Buffer -1.4e- -5.0e-
Glycerol (mmol/l) delay 74 37 03 03 2.3e-03 4.6e-01 2.1e-02
Glycerol (mmol/l) NMR delay 74 37 3.6e-03 1.6e-03 5.5e-03 4.3e-04 2.1e-02
Amino acids
. Buffer -3.0e- -6.le- -1.7e-
Alanine (mmol/l) delay 50 25 03 03 05 4.9e-02 5.5e-02
Alanine (mmol/l) NMR delay 50 25 5.6e-03 2.9e-03 8.4e-03 6.4e-05 5.5e-02
. Buffer
Glutamine (mmol/l) delay 50 25 1.1e-02 4.0e-03 1.8e-02 2.0e-03 5.6e-02
. -9.4e- -1.5e- -4.0e-
Glutamine (mmol/l) NMR delay 50 25 03 02 03 6.4e-04 5.6e-02
o Buffer -5.2e- -7.9e- -2.4e-
Histidine (mmaol/l) delay 50 25 03 03 03 2.2e-04 7.0e-03
Histidine (mmol/l) NMR delay 50 25 'géie' -2673& 7.7e-04 2.8e-01 7.0e-03
. Buffer
Glycine (mmol/l) delay 74 37 2.3e-02 1.8e-02 2.7e-02 <0.le-26 7.6e-02
Glycine (mmol/l) NMR delay 74 37 2.5e-02 2.1e-02 2.8e-02 <0.1e-26 7.6e-02
Branched-chain amino acids
. Buffer -1.6e- -2.8e- -3.4e-
Isoleucine (mmol/l) delay 50 25 03 03 04 1.2e-02 2.5e-02
Isoleucine (mmoll) NMR delay 50 25 B8 A% 69e04 29001 25002
Leucine (mmol/l) EET 50 25 15e:04 5% 11603 75e-01 2.1e-02
delay 04
Leucine (mmol/l) NMR delay 50 25 3.4e-03 2.5e-03 4.4e-03 1.4e-12 2.1e-02
valine (mmoly  SUfer g4 25 10003 29 22003 1.0e-01 3.56-02
delay 04
Valine (mmol/l) NMR delay 50 25 4.8e-03 3.3e-03 6.2e-03 2.1e-10 3.5e-02
Aromatic amino acids
. Buffer
Phenylalanine (mmol/l) delay 50 25 4.3e-03 2.3e-03 6.3e-03 2.1e-05 8.4e-03
Phenylalanine (mmol/l) NMR delay 50 25 9.1e-03 7.9e-03 1.0e-02 <0.le-26 8.4e-03
. Buffer
Tyrosine (mmol/l) delay 50 25 1.4e-03 2.7e-04 2.5e-03 1.4e-02 1.2e-02
Tyrosine (mmol/l) NMR delay 50 25 4.3e-04 _6619_ 1.5e-03 4.4e-01 1.2e-02
Ketone bodies
Buffer
Acetate (mmol/l) delay 50 25 4.9e-03 4.0e-03 5.7e-03 <0.1e-26 1.1e-02
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Acetate (mmol/l) NMR delay 50 25 2.4e-03 1.4e-03 3.3e-03 1.1e-06 1.1e-02

Buffer
Beta-hydroxybutyrate (mmol/l) delay 50 25 3.1e-03 1.8e-03 4.5e-03 5.7e-06 1.6e-02
Beta-hydroxybutyrate (mmol/l) NMR delay 50 25 1.5e-03 1.9e-04 2.8e-03 2.4e-02 1.6e-02

Fluid balance

Creatinine (mmol/l) g:r;?r 50 25 3.1e-03 1.8e-03 4.3e-03 1.3e-06 9.4e-03
Creatinine (mmol/l) NMR delay 50 25 1.0e-03 '%ie' 2.4e-03 1.4e-01 9.4e-03
L Buffer -1.7e- -1.3e-

Albumin (signal area) delay 50 25 05 03 1.3e-03 9.8e-01 4.6e-03

. -9.5e- -1.5e- -4.4e-
Albumin (signal area) NMR delay 50 25 04 03 04 2.9e-04 4.6e-03

Inflammation

. Buffer -9.2e- -1.8e- -l1l.7e-
Glycoprotein acetyls (mmol/l) delay 50 25 03 02 04 4.6e-02 3.3e-01
Glycoprotein acetyls (mmol/l) NMR delay 50 25 _1(')229_ '2(')29' _164;_ 2.8e-02 3.3e-01
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Table S9. EDTA-plasma, post-storage handling effects (differences in mean levels): mean
differences in metabolite concentrations (or trait value) comparing 24 h delays in buffer
addition (i.e. Buffer delay) or NMR profiling (i.e. NMR delay) to the reference (no delays), for
EDTA-plasma samples. Pyruvate, glycerol and glycine are not quantified in EDTA -plasma
samples due to the interfering resonances of EDTA on their signals.

# Associations in Figure S6 are presented in SD-units. These SD point estimate can be obtained by dividing the
point estimate (beta) in absolute (clinically meaningful) concentration by the metabolic trait standard deviation
(SD), both provided in the below table.

Abbreviations: C=cholesterol; IDL=intermediate-density lipoprotein; LCl=lower confidence interval; LDL=low-
density lipoprotein; HDL=high-density lipoprotein;, MUFA=monounsaturated fatty acids; N.obs= number of

observations (samples); N.indiv=number of individuals; PUFA=polyunsaturated fatty acids; SD=standard
deviation; UCI= upper confidence interval; VLDL=very-low-density lipoprotein.

Metabolic traits delay N.obs N.indiv. Beta LCI UCI Pvalue SD

Lipoprotein subclasses

Extremely large VLDL

Particle concentration (molfl)  Suier 50 25 1.0e-11 16 22611 92602 2.1e-10
delay 12
Particle concentration (mol/l) NMR delay 50 25 9.26-12 '159' 20e-11 9.1e-02 2.1e-10
Total lipids (mmolfy  BUfer  5g 25 2.16-03 5% 46603 94e-02 4.6e-02
delay 04
Total lipids (mmol/l) NMR delay 50 25 1.9¢-03 '365;9' 42603 9.76-02 4.6e-02
- Buffer -3.9e-
Phospholipids (mmol/l) delay 50 25 2.6e-04 05 5.6e-04 8.9e-02 5.7e-03
Phospholipids (mmol/l) NMR delay 50 25 2.0e-04 '66959' 4.86-04 14e-01 5.7e-03
Total cholesterol (mmol)  SUHer  5g 25 36e-04 1% 78604 1.0e-01 85e-03
delay 05
Total cholesterol (mmolfl) NMR delay 50 25 2.46-04 '16‘°A"e' 6.16-04 2.0e-01 8.5¢-03
Cholesterol esters (mmol) ~ Suer 50 25 26608 8% 52004 58602 47e03
delay 06
Cholesterol esters (mmolll) NMR delay 50 25 1.4e-04 '76856' 3.66-04 21e-01 4.7e-03
Free cholesterol (mmol)  SUffer 50 25 1.0e-04 4% 27604 23001 37603
delay 05
Free cholesterol (mmoll) NMR delay 50 25 9.9¢-05 '56956' 266-04 22e-01 3.7¢-03
. . Buffer -2.6e-
Triglycerides (mmol/l) delay 50 25 1.5e-03 04 3.3e-03 9.4e-02 3.2e-02
Triglycerides (mmolfl) NMR delay 50 25 1.5¢-03 '1(')ie' 3.1e-03 7.7e-02 3.26-02
Very large VLDL
Particle concentration (mol/l) = 50 25 11e11 2%% 44611 5201 1.3e-09
delay 11
Particle concentration (mol/l) NMR delay 50 25 29e11 L% 72011 18e01 13609
Total lipids (mmoly ~ BUfer — 5g 25 11603 22 45003 51e-01 1.26-01
delay 03
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-1.3e-

Total lipids (mmol/l) NMR delay 50 25 2.8e-03 03 6.9e-03 1.8e-01 1.2e-01
. Buffer -4.9e-
Phospholipids (mmol/l) delay 50 25 1.1e-04 04 7.0e-04 7.3e-01 2.0e-02
Phospholipids (mmol/l) NMR delay 50 25 4.2e-04 -2(.)(‘)1e- 1.0e-03 1.9e-01 2.0e-02
Total cholesterol (mmol) ~ SUfer — 5g 25 5.2e-04 9% 156.03 32601 25002
delay 04
Total cholesterol (mmolll) NMR delay 50 25 5.7¢-04 '3(')ie' 15603 2.3e-01 2.5¢-02
Cholesterol esters (mmol/l) =i 50 25 42e-04 5% 90604 15e-01 1.4e-02
delay 04
Cholesterol esters (mmol) NMR delay 50 25 3.2¢-04 '1(')3‘9' 8.36-04 2.2e-01 1.4e-02
Free cholesterol (mmolf)  SUffer 50 25 9.6e-05 5% 550.04 6.7e-01 1.1e-02
delay 04
Free cholesterol (mmoll) NMR delay 50 25 2.66-04 '1615" 6.8¢-04 2.4e-01 1.1e-02
) . Buffer -1.3e-
Triglycerides (mmol/l) delay 50 25 5.0e-04 03 2.3e-03 5.8e-01 7.8e-02
Triglycerides (mmolfl) NMR delay 50 25 1.8¢-03 -g(ﬁe- 466-03 1.9e-01 7.86-02
Large VLDL
. . Buffer
Particle concentration (mol/l) delay 50 25 2.3e-10 6.4e-11 3.9e-10 6.6e-03 7.1e-09
Particle concentration (mol/l) NMR delay 50 25 1.2¢-10 '5i51e' 3.0e-10 1.8¢-01 7.1e-09
- Buffer
Total lipids (mmol/l) delay 50 25 1.3e-02 3.3e-03 2.2e-02 8.3e-03 4.1le-01
Total lipids (mmol/l) NMR delay 50 25 7.2e-03 -3603& 1.7e-02 1.7e-01 4.1e-01
. Buffer
Phospholipids (mmol/l) delay 50 25 2.3e-03 5.7e-04 4.0e-03 8.9e-03 7.4e-02
Phospholipids (mmol/l) NMR delay 50 25 1.3e-03 '5636' 3.1e03 17e-01 7.4e-02
Total cholesterol (mmol/l) iy 50 25 18¢-03 /3% 43003 16e01 9.6e-02
delay 04
Total cholesterol (mmol/l) NMR delay 50 25 2.26-03 '3636' 47603 9.26-02 9.6e-02
Cholesterol esters (mmol/l) iy 50 25 756-04 058 52003 29601 4.8e-02
delay 04
Cholesterol esters (mmol/l) NMR delay 50 25 1.4e-03 1.7e-05 2.7e-03 4.7e-02 4.8e-02
Free cholesterol (mmol/l) iy 50 25 1.0e-03 2% 22003 80602 4.8e-02
delay 04
Free cholesterol (mmoll) NMR delay 50 25 8.26-04 '4616' 21e-03 1.9e-01 4.8e-02
. . Buffer
Triglycerides (mmol/l) delay 50 25 8.7e-03 2.9e-03 1.4e-02 3.2e-03 2.4e-01
Triglycerides (mmol/l) NMR delay 50 25 3.7e-03 _2643& 9.7e-03 2.3e-01 2.4e-01
Medium VLDL
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Buffer

Particle concentration (mol/l) delay 50 25 5.6e-10 1.7e-10 9.5e-10 4.6e-03 1.8e-08
Particle concentration (moll) NMR delay 50 25 3.0e-10 'Sﬂe' 6.9e-10 1.3e-01 1.8e-08
- Buffer
Total lipids (mmaol/l) delay 50 25 1.7e-02 4.4e-03 3.1e-02 8.6e-03 5.8e-01
Total lipids (mmol/l) NMR delay 50 25 1.1e-02 '2(')533' 2.46-02 1.1e-01 5.8e-01
. Buffer
Phospholipids (mmol/l) delay 50 25 3.4e-03 8.7e-04 5.9e-03 8.2e-03 1.le-01
Phospholipids (mmol/l) NMR delay 50 25 2.1e-03 _3(')3& 4.6e-03 9.4e-02 1.1e-01
Total cholesterol mmot)  BUffer 5o 25 26608 3% 41003 89e-01 1.5e-01
delay 03
Total cholesterol (mmol/l) NMR delay 50 25 3.9e-03 3.3e-05 7.7e-03 4.8e-02 1.5e-01
Cholesterol esters (mmol/l) =T 50 25 226 A6 3004 64002 7.56-02
delay 03 03
Cholesterol esters (mmol/l) NMR delay 50 25 2.4e-03 1.7e-04 4.5e-03 3.4e-02 7.5e-02
Buffer
Free cholesterol (mmol/l) delay 50 25 2.5e-03 8.5e-04 4.2e-03 3.0e-03 7.2e-02
Free cholesterol (mmoll) NMR delay 50 25 1.56-03 -2615-- 3.36-03 9.6-02 7.26-02
. . Buffer
Triglycerides (mmaol/l) delay 50 25 1.4e-02 6.9e-03 2.1e-02 1.0e-04 3.2e-01
Triglycerides (mmol/l) NMR delay 50 25 4.6e-03 _26436_ 1.2e-02 2.0e-01 3.2e-01
Small VLDL
. . Buffer -l.le- -1.6e- -6.4e-
Particle concentration (mol/l) delay 50 25 09 09 10 3.2e-06 1.7e-08
Particle concentration (mol/l) NMR delay 50 25 _1i%e_ _Si%e_ 2.1e-10 4.2e-01 1.7e-08
- Buffer -2.5e- -3.4e- -l.6e-
Total lipids (mmol/l) delay 50 25 02 02 02 9.0e-08 3.1le-01
Total lipids (mmol/l) NMR delay 50 25 _Séée_ _163& 4.0e-03 3.8e-01 3.1e-01
- Buffer -8.3e- -l.1le- -5.9e-
Phospholipids (mmol/l) delay 50 25 03 02 03 1.3e-11 6.2e-02
-~ -2.3e- -4.5e- -l.7e-
Phospholipids (mmol/l) NMR delay 50 25 03 03 04 3.4e-02 6.2e-02
Buffer -1.7e- -2.2e- -1.3e-
Total cholesterol (mmol/l) delay 50 25 02 02 02 <0.1e-26 8.7e-02
Total cholesterol (mmoll) NMR delay 50 25 T8 0% 31003 69001 87e02
Buffer -1.3e- -1.6e- -l.le-
Cholesterol esters (mmol/l) delay 50 25 02 02 02 <0.1le-26 4.9e-02
-1.8e- -3.2e-
Cholesterol esters (mmol/l) NMR delay 50 25 04 03 2.8e-03 9.1e-01 4.9e-02
Buffer -3.9e- -53e- -2.5e-
Free cholesterol (mmol/l) delay 50 25 03 03 03 3.8e-08 4.0e-02
-5.9e- -1.6e-
Free cholesterol (mmol/l) NMR delay 50 25 04 03 4.3e-04 2.6e-01 4.0e-02
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Buffer -3.3e-

Triglycerides (mmaol/l) delay 50 25 6.3e-04 03 4.5e-03 7.5e-01 1.7e-01
Triglycerides (mmolfl) NMR delay 50 25 '7623' '3(')%3' 2.9¢-03 9.6e-01 1.7e-01
Very Small VLDL
. . Buffer -2.0e- -2.6e- -1.5e-
Particle concentration (mol/l) delay 50 25 09 09 09 1.2e-13 9.2e-09
Particle concentration (mol/l) NMR delay 50 25 3.1e-10 'zite' 8.3e-10 2.4e-01 9.26-09
. Buffer -2.7e-  -3.4e- -2.0e-
Total lipids (mmol/l) delay 50 25 02 02 02 5.8e-14 1.1e-01
Total lipids (mmol/l) NMR delay 50 25 5.1e-03 '1(')839' 1.2e-02 1.5e-01 1.1e-01
- Buffer -1.6e- -3.9e-
Phospholipids (mmol/l) delay 50 25 03 03 6.9e-04 1.7e-01 3.0e-02
Phospholipids (mmol/l) NMR delay 50 25 '2(')18' '263;' 1.8¢-03 7.9e-01 3.0e-02
Buffer -2.3e- -2.7e- -1.9e-
Total cholesterol (mmol/l) delay 50 25 02 02 02 <0.1le-26 4.6e-02
Total cholesterol (mmol/l) NMR delay 50 25 6.6e-03 1.6e-03 1.2e-02 9.2e-03 4.6e-02
Buffer -2.1e- -2.5e- -1.8e-
Cholesterol esters (mmol/l) delay 50 25 02 02 02 <0.1e-26 3.3e-02
Cholesterol esters (mmol/l) NMR delay 50 25 5.7e-03 1.7e-03 9.6e-03 4.9e-03 3.3e-02
Buffer -1.7e- -3.0e- -4.8e-
Free cholesterol (mmol/l) delay 50 25 03 03 04 6.5e-03 1.4e-02
Free cholesterol (mmoll) NMR delay 50 25 9.4¢-04 '1(')ie' 2.0e-03 9.5-02 1.4e-02
. . Buffer -2.4e- -4.2e- -5.le-
Triglycerides (mmaol/l) delay 50 25 03 03 04 1.2e-02 4.6e-02
Triglycerides (mmol/l) NMR delay 50 25 _1626_ -262& 1.3e-04 7.6e-02 4.6e-02
IDL
Particle concentration (mol/l) ey 50 25 45e- 198 009 56601 2.0e-08
delay 10 09
Particle concentration (mol/l) NMR delay 50 25 2.0e-09 3.0e-10 3.7e-09 2.1e-02 2.0e-08
- Buffer -3.2e-  -1.9e-
Total lipids (mmol/l) delay 50 25 03 02 1.3e-02 7.0e-01 2.0e-01
Total lipids (mmol/l) NMR delay 50 25 2.2e-02 4.0e-03 4.1e-02 1.7e-02 2.0e-01
- Buffer -3.7e- -3.8e-
Phospholipids (mmol/l) delay 50 25 04 03 3.1e-03 8.3e-01 4.9e-02
Phospholipids (mmol/l) NMR delay 50 25 32003 5% 6903 8802 49002
Buffer -1.7e- -1.5e-
Total cholesterol (mmol/l) delay 50 25 03 02 1.1e-02 7.9e-01 1.3e-01
Total cholesterol (mmol/l) NMR delay 50 25 2.1e-02 5.6e-03 3.6e-02 7.4e-03 1.3e-01
Cholesterol esters (mmol/l) ] 50 25 -36e- -lde- g 1003 4.8e-01 1.0e-01
delay 03 02
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Cholesterol esters (mmol/l) NMR delay 50 25 1.7e-02 4.9e-03 2.9e-02 5.6e-03 1.0e-01
Free cholesterol (mmoll)  Suer 50 25 1.9e:03 3% 50003 24e-01 3.9e-02
delay 03
Free cholesterol (mmol/l) NMR delay 50 25 4.2e-03 6.3e-04 7.7e-03 2.1e-02 3.9e-02

. . Buffer -1.1e- -3.0e-
Triglycerides (mmol/l) delay 50 25 03 03 8.1e-04 2.6e-01 3.1e-02
. . -1.8e- -3.3e- -2.7e-
Triglycerides (mmol/l) NMR delay 50 25 03 03 04 2.1e-02 3.1e-02
Large LDL
Particle concentration (molfl) ~ Suiter 50 25 1.8¢-09 2% 42609 1.3e01 3.4e-08
delay 10
Particle concentration (mol/l) NMR delay 50 25 1.96-09 '51‘(‘)‘9' 43609 1.3e-01 3.4e-08
Total lipids (mmol)  BUfer — 5g 25 14e-02 2% 32602 1.0e01 2.4e-01
delay 03
Total lipids (mmol/l) NMR delay 50 25 1.5e-02 '26636' 3.3e-02 9.5e-02 2.4e-01
Phospholipids (mmol) YT 5o 25 9.2¢:04 2% 44003 6.0e01 51e-02
delay 03
Phospholipids (mmol/l) NMR delay 50 25 2.76-03 'gbie' 6.46-03 1.56-01 5.1e-02
Buffer
Total cholesterol (mmol/l) delay 50 25 1.6e-02 2.2e-03 3.0e-02 2.3e-02 1.8e-01
Total cholesterol (mmol/l) NMR delay 50 25 1.5e-02 2.0e-04 2.9e-02 4.7e-02 1.8e-01
Buffer
Cholesterol esters (mmol/l) delay 50 25 1.4e-02 3.5e-03 2.4e-02 8.5e-03 1.4e-01
Cholesterol esters (mmol/l) NMR delay 50 25 1.1e-02 4.0e-05 2.2e-02 4.9e-02 1.4e-01
Free cholesterol (mmol)  Sore’ g 25 21603 3% 55003 22601 45602
delay 03
Free cholesterol (mmol/l) NMR delay 50 25 3.8e-03 2.2e-04 7.3e-03 3.7e-02 4.5e-02
. . Buffer -2.5e- -4.5e- -5.3e-
Triglycerides (mmaol/l) delay 50 25 03 03 04 1.3e-02 2.5e-02
. . -2.4e- -4.1e- -7.6e-
Triglycerides (mmol/l) NMR delay 50 25 03 03 04 4.2e-03 2.5e-02
Medium LDL
. . Buffer
Particle concentration (mol/l) delay 50 25 4.9e-09 2.9e-09 6.9e-09 1.4e-06 2.9e-08
Particle concentration (mol/l) NMR delay 50 25 6.7e-10 '1626' 2.6e-09 5.0e-01 2.9e-08
- Buffer
Total lipids (mmol/l) delay 50 25 2.5e-02 1.5e-02 3.6e-02 1.1e-06 1.5e-01
Total lipids (mmol/l) NMR delay 50 25 4.6e-03 _5663& 1.5e-02 3.7e-01 1.5e-01
- Buffer
Phospholipids (mmaol/l) delay 50 25 2.2e-03 2.7e-04 4.1e-03 2.6e-02 3.5e-02
Phospholipids (mmol/l) NMR delay 50 25 1.2e-03 -8(.519- 3.3e-03 2.5e-01 3.5e-02
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Buffer

Total cholesterol (mmol/l) delay 50 25 2.4e-02 1.6e-02 3.2e-02 6.3e-09 1.1e-01
Total cholesterol (mmoll) NMR delay 50 25 5.7¢-03 '2(')533' 14e-02 17e-01 1.1e-01
Buffer
Cholesterol esters (mmol/l) delay 50 25 2.2e-02 1.5e-02 2.9e-02 9.7e-11 9.0e-02
Cholesterol esters (mmol/l) NMR delay 50 25 4.56-03 '2(')133' 11e-02 1.8e-01 9.0e-02
Buffer
Free cholesterol (mmol/l) delay 50 25 2.3e-03 7.3e-04 3.9e-03 4.0e-03 2.1e-02
Free cholesterol (mmoll) NMR delay 50 25 1.2-03 _463,3_ 2.06-03 15e-01 2.1e-02
. . Buffer -9.7e- -2.4e-
Triglycerides (mmol/l) delay 50 25 04 03 4.5e-04 1.8e-01 1.3e-02
. . -2.3e- -3.7e- -9.9e-
Triglycerides (mmol/l) NMR delay 50 25 03 03 04 6.7e-04 1.3e-02
Small LDL
. . Buffer
Particle concentration (mol/l) delay 50 25 6.3e-09 4.1e-09 8.5e-09 1.7e-08 3.4e-08
Particle concentration (mol/l) NMR delay 50 25 2.7¢-10 -26%e- 2.66-09 8.2e-01 3.4e-08
. Buffer
Total lipids (mmol/l) delay 50 25 1.8e-02 1.2e-02 2.4e-02 1.7e-08 9.5e-02
Total lipids (mmol/l) NMR delay 50 25 1.4e-03 _5613& 8.0e-03 6.7¢-01 9.5e-02
. Buffer
Phospholipids (mmol/l) delay 50 25 2.6e-03 1.3e-03 3.9e-03 9.3e-05 2.4e-02
Phospholipids (mmoll) NMR delay 50 25 2.36-05 '1625" 1.6e-03 9.8¢-01 2.4e-02
Buffer
Total cholesterol (mmol/l) delay 50 25 1.5e-02 1.1e-02 2.0e-02 3.1e-10 6.9e-02
Total cholesterol (mmol/l) NMR delay 50 25 2.5e-03 _2(')536‘_ 7.5e-03 3.2e-01 6.9e-02
Buffer
Cholesterol esters (mmol/l) delay 50 25 1.4e-02 9.8e-03 1.8e-02 4.3e-12 5.6e-02
Cholesterol esters (mmolll) NMR delay 50 25 1.96-03 'nge' 5.8¢-03 3.3¢-01 5.66-02
Buffer
Free cholesterol (mmol/l) delay 50 25 1.7e-03 7.8e-04 2.7e-03 4.1e-04 1.4e-02
Free cholesterol (mmol/) NMR delay 50 25 6le04 o0 17603 29e01 14e-02
. . Buffer -1.0e- -7.3e-
Triglycerides (mmol/l) delay 50 25 04 04 5.3e-04 7.5e-01 1.2e-02
. . -1.1e- -1.7e- -5.4e-
Triglycerides (mmol/l) NMR delay 50 25 03 03 04 1.5e-04 1.2e-02
Very large HDL
. . Buffer -4.7e- -5.6e- -3.7e-
Particle concentration (mol/l) delay 50 25 08 08 08 <0.1e-26 2.4e-07
. . -4.3e- -l1.6e-
Particle concentration (mol/l) NMR delay 50 25 09 08 7.3e-09 4.7e-01 2.4e-07
- Buffer -5.1e- -6.0e- -4.le-
Total lipids (mmol/l) delay 50 25 02 02 02 <0.1e-26 2.4e-01
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-3.7e-  -1.6e-

Total lipids (mmol/l) NMR delay 50 25 03 02 8.2e-03 5.4e-01 2.4e-01
- Buffer -2.1e- -2.6e- -1.6e-
Phospholipids (mmol/l) delay 50 25 02 02 02 6.7e-16 1.4e-01
- -8.1e- -1.3e- -3.le-
Phospholipids (mmol/l) NMR delay 50 25 03 02 03 1.5e-03 1.4e-01
Buffer -3.2e- -3.7e- -2.6e-
Total cholesterol (mmol/l) delay 50 25 02 02 02 <0.1e-26 1.1e-01
Total cholesterol (mmolfl) NMR delay 50 25 3.2¢-03 '4('):,’;‘9' 11e-02 40e-01 1.1e-01
Buffer -2.2e- -2.6e- -1.8e-
Cholesterol esters (mmol/l) delay 50 25 02 02 02 <0.1le-26 7.4e-02
Cholesterol esters (mmol) NMR delay 50 25 2.8¢-03 '2(')8;' 8.46-03 3.3e-01 7.4e-02
Buffer -9.5e- -l1.1le- -8.0e-
Free cholesterol (mmol/l) delay 50 25 03 02 03 <0.le-26 3.2e-02
Free cholesterol (mmoll) NMR delay 50 25 4.0e-04 '1625" 2.46-03 6.9e-01 3.26-02
. . Buffer
Triglycerides (mmol/l) delay 50 25 1.6e-03 5.0e-04 2.7e-03 4.2e-03 1.0e-02
Triglycerides (mmolfl) NMR delay 50 25 1.2-03 '%‘ée' 25¢-03 6.26-02 1.0e-02
Large HDL
Particle concentration (mol)  SUfer 50 25 31608 % 68e08 1.1e-01 6.5e-07
delay 09
. . -3.6e- -7.3e-
Particle concentration (mol/l) NMR delay 50 25 08 08 1.6e-09 6.1e-02 6.5e-07
Total lipids (mmol/l) =T 50 25 19602 35 41c.02 10e-01 42e-01
delay 03
-~ -2.3e- -4.6e- -1.0e-
Total lipids (mmol/l) NMR delay 50 25 02 02 03 4.0e-02 4.2e-01
- Buffer -1.1e-
Phospholipids (mmol/l) delay 50 25 5.4e-04 02 1.3e-02 9.3e-01 1.9e-01
" -1.7e- -2.9e- -4.8e-
Phospholipids (mmol/l) NMR delay 50 25 02 02 03 6.1e-03 1.9e-01
Buffer
Total cholesterol (mmol/l) delay 50 25 1.3e-02 3.2e-03 2.2e-02 8.4e-03 2.2e-01
Total cholesterol (mmol/l) NMR delay 50 25 -8(')26- '1626' 1.1e-03 8.1e-02 2.2e-01
Buffer
Cholesterol esters (mmol/l) delay 50 25 1.1e-02 2.8e-03 1.9e-02 8.3e-03 1.7e-01
Cholesterol esters (mmol/l) NMR delay 50 25 -5(')?;- _1(';6_ 3.0e-03 2.1e-01 1.7e-01
Buffer
Free cholesterol (mmol/l) delay 50 25 1.9e-03 1.3e-04 3.6e-03 3.6e-02 5.5e-02
-3.5e- -5.2e- -1.8e-
Free cholesterol (mmol/l) NMR delay 50 25 03 03 03 8.2e-05 5.5e-02
) . Buffer
Triglycerides (mmol/l) delay 50 25 5.3e-03 2.1e-03 8.6e-03 1.3e-03 1.4e-02
Triglycerides (mmol/l) NMR delay 50 25 2.2e-03 -16?- 5.4e-03 1.9e-01 1.4e-02
Medium HDL
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. . Buffer -6.0e- -l.le- -7.2e-
Particle concentration (mol/l) delay 50 25 08 07 09 2.6e-02 3.7e-07
Particle concentration (mol/l) NMR delay 50 25 88 -l5e- -3le- ;4003 3.7e-07
08 07 08
- Buffer -2.4e- -4.7e- -1.6e-
Total lipids (mmaol/l) delay 50 25 02 02 03 3.6e-02 1.6e-01
-~ -3.8e- -6.3e- -1.3e-
Total lipids (mmol/l) NMR delay 50 25 02 02 02 2.5e-03 1.6e-01
. Buffer -1.7e- -2.8e- -7.0e-
Phospholipids (mmol/l) delay 50 25 02 02 03 9.9e-04 7.4e-02
Phospholipids (mmol/l) NMR delay 50 25 L8e- -29e- -1.0e- ) 4003 7.4e-02
02 02 03
Buffer -4.3e- -1.7e-
Total cholesterol (mmol/l) delay 50 25 03 02 8.0e-03 4.9e-01 8.9e-02
Total cholesterol (mmol/l) NMR delay 50 25 -19e-  -32e- 566 ;a.03 8.9e-02
02 02 03
Cholesterol esters (mmol/l) =i 50 25 L3e- -lle- 54603 7.9e-01 6.9e-02
delay 03 02
Cholesterol esters (mmol/l) NMR delay 50 25 Lde- -25e- 40 go0 03 69602
02 02 03
Buffer -3.0e- -5.7e- -3.0e-
Free cholesterol (mmol/l) delay 50 25 03 03 04 3.0e-02 2.0e-02
Free cholesterol (mmol/l) NMR delay 50 25 45e-  rde- -16e- ;5003 2.0e-02
03 03 03
. . Buffer -2.6e- -3.3e- -2.0e-
Triglycerides (mmaol/l) delay 50 25 03 03 03 4.2e-14 1.7e-02
. . -l.le- -1.8e- -4.4e-
Triglycerides (mmol/l) NMR delay 50 25 03 03 04 1.2e-03 1.7e-02
Small HDL
Particle concentration (mol/l) e 50 25 8- -16e- ;8008 16601 5.0e-07
delay 08 07
Particle concentration (mol/l) NMR delay 50 25 -lde- -2.5e- -38e- ;2003 5.0e-07
07 07 08
- Buffer -1.5e- -3.7e-
Total lipids (mmol/l) delay 50 25 02 02 6.9e-03 1.8e-01 1.1e-01
- -3.3e- -5.7e- -8.5e-
Total lipids (mmol/l) NMR delay 50 25 02 02 03 8.1e-03 1.1e-01
- Buffer -6.1e- -1.2e-
Phospholipids (mmol/l) delay 50 25 03 02 7.7e-05 5.3e-02 7.2e-02
L -7.7e- -l4e- -1l.7e-
Phospholipids (mmol/l) NMR delay 50 25 03 02 03 1.1e-02 7.2e-02
Buffer -8.1e- -2.5e-
Total cholesterol (mmol/l) delay 50 25 03 02 8.4e-03 3.4e-01 6.7e-02
Total cholesterol (mmol/l) NMR delay 50 25 24e- -43e- 5.9 95003 67602
02 02 03
Cholesterol esters (mmolf)  SUffer 50 25 688 226 56003 3.96-01 6.5e-02
delay 03 02
Cholesterol esters (mmol/l) NMR delay 50 25 23e- -40e- B2 .0 g5e-02
02 02 03
Buffer -1.3e- -2.6e-
Free cholesterol (mmol/l) delay 50 25 03 03 9.8e-05 6.9e-02 1.2e-02
-1.8e- -3.0e- -5.6e-
Free cholesterol (mmol/l) NMR delay 50 25 03 03 04 4.5e-03 1.2e-02
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Buffer -1.0e- -1.8e- -2.1le

Triglycerides (mmaol/l) delay 50 25 03 03 04 1.4e-02 2.0e-02
Triglycerides (mmolll) NMR delay 50 25 '6633' '1(')233' 5.2¢-05 7.1e-02 2.0e-02
Lipoprotein particle size
. . Buffer
VLDL patrticle size (nm) delay 50 25 3.0e-01 2.1e-01 3.9e-01 2.0e-10 1.6e+00
VLDL particle size (nm) NMR delay 50 25 9.0e-02 _1(')22& 1.9e-01 8.3e-02 1.6e+00
. . Buffer -6.7e- -8.7e- -4.6e-
LDL particle size (nm) delay 50 25 02 02 02 2.0e-10 8.8e-02
LDL particle size (nm) NMR delay 50 25 2.4e-02 5.2e-03 4.4e-02 1.3e-02 8.8e-02
. . Buffer -l.le- -2.4e-
HDL patrticle size (nm) delay 50 25 02 02 1.5e-03 8.3e-02 2.9e-01
HDL particle size (hnm) NMR delay 50 25 2.1e-03 '16‘;'3' 1.8e-02 8.0e-01 2.9e-01
Cholesterol
Buffer -1.6e- -5.8e-
Total cholesterol (mmol/l) delay 50 25 02 02 2.5e-02 4.4e-01 7.3e-01
Total cholesterol (mmoll) NMR delay 50 25 6.46-03 '4635" 5.3e-02 7.9e-01 7.3e-01
Buffer -3.7e- -4.9e- -2.6e-
VLDL cholesterol (mmol/l) delay 50 25 02 02 02 1.6e-10 3.9e-01
VLDL cholesterol (mmol/l) NMR delay 50 25 1.3e-02 1.5e-03 2.4e-02 2.7e-02 3.9e-01
Buffer -3.9e- -6.2e- -1.6e-
Remnant cholesterol (mmol/l) delay 50 25 02 02 02 7.8e-04 4.6e-01
Remnant cholesterol (mmol/l) NMR delay 50 25 3.4e-02 8.1e-03 5.9e-02 9.8e-03 4.6e-01
Buffer
LDL cholesterol (mmol/l) delay 50 25 5.6e-02 3.0e-02 8.2e-02 3.1e-05 3.6e-01
LDL cholesterol (mmol/l) NMR delay 50 25 2.3e-02 _46?;"_ 5.1e-02 9.6e-02 3.6e-01
Buffer -3.3e- -5.8e- -8.0e-
HDL cholesterol (mmol/l) delay 50 25 02 02 03 9.7e-03 3.9e-01
HDL cholesterol (mmol/l) NMR delay 50 25 S0e- -7.5e- 26,5005 3.9e-01
02 02 02
Buffer -2.3e- -4.5e- -1.5e-
HDL2 cholesterol (mmol/l) delay 50 25 02 02 03 3.6e-02 3.6e-01
HDL2 cholesterol (mmol/l) NMR delay 50 25 Ade- bSe- 238 54005 36601
02 02 02
Buffer -9.5e- -l4e- -5.le-
HDL3 cholesterol (mmol/l) delay 50 25 03 02 03 2.1e-05 3.6e-02
HDL3 cholesterol (mmoll) NMR delay 50 25 -66e-  -lOe-  -29%- g0 04 36602
03 02 03
Esterified cholesterol (mmol/l) ] 42 21 248 6.7 9002 27e-01 5.2e-01
delay 02 02
Esterified cholesterol (mmol/l) NMR delay 42 21 13002 2% 5502 5401 52001
Buffer -7.5e- -2.5e-
Free cholesterol (mmol/l) delay 42 21 03 02 1.0e-02 4.1e-01 2.2e-01
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Free cholesterol (mmolll) NMR delay 42 21 -76?- '2(')829' 1.4e-02 5.1e-01 2.2e-01
Glycerides and
phospholipids
) . Buffer
Triglycerides (mmol/l) delay 50 25 1.9e-02 1.3e-03 3.6e-02 3.6e-02 9.8e-01
Triglycerides (mmolll) NMR delay 50 25 1.3¢-03 '1(')523' 1.8¢-02 8.8e-01 9.8e-01
. . Buffer
VLDL triglycerides (mmol/l) delay 50 25 2.2e-02 4.6e-03 3.9e-02 1.3e-02 8.8e-01
VLDL triglycerides (mmol/l) NMR delay 50 25 8.8e-03 _8(')33& 2.6e-02 3.1e-01 8.8e-01
. . Buffer -3.6e- -7.6e-
LDL triglycerides (mmol/l) delay 50 25 03 03 4.0e-04 7.8e-02 4.9e-02
LDL triglycerides (mmol/l) NMR delay 50 25 9. -9de- 238 45003 4.9e-02
03 03 03
HDL triglycerides (mmolfy  SUffer 50 25 1.76-03 2% 34003 52002 4.8e-02
delay 05
HDL triglycerides (mmol/l) NMR delay 50 25 7.1e-05 _1(')836_ 1.9e-03 9.4e-01 4.8e-02
. Buffer -9.9e- -7.4e-
Diacylglycerol (mmol/l) delay 40 20 04 03 5.4e-03 7.6e-01 2.6e-02
Diacylglycerol (mmol/l) NMR delay 40 20 1.8e-03 _2(')536_ 6.2e-03 4.1e-01 2.6e-02
. Buffer -5.7e- -1.0e- -1.2e-
Phosphoglycerides (mmol/l) delay 42 21 02 o1 02 1.3e-02 3.8e-01
: -5.6e- -1.2e-
Phosphoglycerides (mmol/l) NMR delay 42 21 02 o1 3.6e-03 6.5e-02 3.8e-01
Phosphatidylcholine + other cholines  Buffer a2 21 -1.8e- -6.le- 26602 4.3e-01 3.6e-01
(mmol/l)  delay 02 02
Phosphatidylcholine + other cholines NMR delay 42 21 -4.7e-  -1.0e- 926-03 1.0e-01 3.6e-01
(mmoll/l) 02 01
. . Buffer -3.2e- -5.4e- -1.0e-
Sphingomyelins (mmol/l) delay 42 21 02 02 02 4.0e-03 8.1e-02
Sphingomyelins (mmol/l) NMR delay 42 21 _1;;6_ _362& 9.8e-03 2.5e-01 8.1e-02
. Buffer -1.4e- -6.5e-
Cholines (mmol/l) delay 42 21 02 02 3.6e-02 5.7e-01 3.8e-01
Cholines (mmoll) NMR delay 42 21 '66129' _1621& 2.4-03 59e-02 3.8e-01
Apolipoproteins
. . Buffer -9.9e-
Apolipoprotein A-I (g/l) delay 50 25 2.8e-03 03 1.6e-02 6.7e-01 1.9e-01
Apolipoprotein A-l (g/l) NMR delay 50 25 -23e- -35e- -lle- 5o 04 19601
02 02 02
. . Buffer -2.7e-
Apolipoprotein B (g/l) delay 50 25 1.3e-02 04 2.7e-02 5.5e-02 2.4e-01
Apolipoprotein B (g/l) NMR delay 50 25 1.9e-02 4.6e-03 3.3e-02 9.2e-03 2.4e-01
Fatty acids
. Buffer -1.0e- -3.4e-
Total fatty acids (mmol/l) delay 42 21 o1 o1 1.4e-01 4.0e-01 3.5e+00
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-2.4e-  -2.0e-

Total fatty acids (mmol/l) NMR delay 42 21 02 o1 1.5e-01 7.9e-01 3.5e+00
Fatty acid chain length ~ SUffer 42 21 5.2e-02 29 11601 59e-02 2.8e01
delay 03
Fatty acid chain length NMR delay 42 21 1.1e-01 5.3e-03 2.1e-01 3.9e-02 2.8e-01
Degree of unsaturation  Sufter 42 21 52004 %% 80e03 9.0e-01 8.6e-02
delay 03
Degree of unsaturation NMR delay 42 21 4.3e-04 '2(')123' 2.2e-02 9.7e-01 8.6e-02
Docosahexaenoic acid (mmol/l) ey 42 21 3le- 698 S g004 12001 4.9e-02
delay 03 03
Docosahexaenoic acid (mmol/l) NMR delay 42 21 S.7e- 9.de- 228 4003 4.9e-02
03 03 03
. . . Buffer -2.6e-  -7.0e-
Linoleic acid (mmol/l) delay 42 21 02 02 1.7e-02 2.4e-01 6.4e-01
Linoleic acid (mmol/l) NMR delay 42 21 2.7e-03 -4(.)2;- 4.8e-02 9.1e-01 6.4e-01
. . . . Buffer -4.2e- -8.2e- -2.3e-
Conjugated linoleic acid (mmol/l) delay 42 21 03 03 04 3.8e-02 2.4e-02
. . . . -1.8e- -6.6e-
Conjugated linoleic acid (mmol/l) NMR delay 42 21 03 03 3.1e-03 4.7e-01 2.4e-02
. Buffer -1.5e- -2.9e- -1.5e-
n-3 fatty acids (mmol/l) delay 42 21 02 02 03 3.0e-02 1.5e-01
n-3 fatty acids (mmol/l) NMR delay 42 21 '4(')%8' '1626' 7.5e-03 4.9e-01 1.5e-01
. Buffer -6.9e- -6.2e-
n-6 fatty acids (mmol/l) delay 42 21 03 02 4.8e-02 8.1e-01 7.2e-01
n-6 fatty acids (mmol/l) NMR delay 42 21 -zége- '8612‘*' 416-02 53e-01 7.2-01
Buffer -2.2e- -8.2e-
PUFA (mmol/l) delay 42 21 02 02 3.8e-02 4.7e-01 8.5e-01
PUFA (mmolll) NMR delay 42 21 '26‘;9' -sdge- 4.0e-02 4.7e-01 8.5e-01
MUFA (mmoir)  BUfer 45 21 42002 2% 11e01 23e-01 1.4e+00
delay 02
MUFA (mmol/l) NMR delay 42 21 9.56-02 'nge' 2.26-01 1.3e-01 1.4e+00
. Buffer -1.2e- -2.7e-
Saturated fatty acids (mmol/l) delay 42 21 o1 o1 2.1e-02 9.3e-02 1.3e+00
. -9.5e- -1.9e-
Saturated fatty acids (mmol/l) NMR delay 42 21 02 o1 2.9e-03 5.7e-02 1.3e+00
Glycolysis related
metabolites
Glucose (mmol)  Buffer 50 25 11602 7% 32002 29e-01 52e-01
delay 03
Glucose (mmol/l) NMR delay 50 25 -l(.)(;e- _3652& 1.5e-02 4.3e-01 5.2e-01
Buffer -6.4e- -2.1e-
Lactate (mmol/l) delay 50 25 03 02 8.4e-03 4.0e-01 3.2e-01
Lactate (mmol/l) NMR delay 50 25 -1(.)22e- _26729_ 4.2e-03 1.5e-01 3.2e-01
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Buffer

Pyruvate (mmol/l) NA NA NA NA NA
delay
Pyruvate (mmol/l) NMR delay NA NA NA NA NA
. Buffer
Citrate (mmol/l) delay 50 25 8.8e-03 1.7e-03 1.6e-02 1.5e-02 3.4e-02
Citrate (mmol/l) NMR delay 50 25 9.4e-03 1.6e-03 1.7e-02 1.9e-02 3.4e-02
Glycerol (mmolfy  Buffer NA NA NA NA NA
delay
Glycerol (mmol/l) NMR delay NA NA NA NA NA
Amino acids
. Buffer -5.6e- -9.6e- -1.5e-
Alanine (mmol/l) delay 50 25 03 03 03 7.7e-03 5.2e-02
Alanine (mmol/l) NMR delay 50 25 '8638' -4673& 3.1e-03 6.9e-01 5.26-02
. Buffer -l.4e- -2.6e- -2.7e-
Glutamine (mmol/l) delay 50 25 02 02 03 1.5e-02 6.0e-02
. -7.0e- -l.4e- -1.6e-
Glutamine (mmol/l) NMR delay 50 25 03 02 04 4.5e-02 6.0e-02
s Buffer -1.3e- -1.6e- -8.9e-
Histidine (mmol/l) delay 50 25 02 02 03 4.8e-11 9.3e-03
L -4.4e- -7.2e- -l1.7e-
Histidine (mmol/l) NMR delay 50 25 03 03 03 1.4e-03 9.3e-03
Glycine (mmoly  Suffer NA NA NA NA NA
delay
Glycine (mmol/l) NMR delay NA NA NA NA NA
Branched-chain amino acids
. Buffer -4.2e- -6.1e- -2.3e-
Isoleucine (mmol/l) delay 50 25 03 03 03 1.3e-05 2.5e-02
. -3.5e- -5.0e- -1.9e-
Isoleucine (mmol/l) NMR delay 50 25 03 03 03 1.0e-05 2.5e-02
. Buffer -2.8e- -3.6e- -2.0e-
Leucine (mmol/l) delay 50 25 03 03 03 1.9e-11 2.2e-02
Leucine (mmol/l) NMR delay 50 25 -4636- _16136_ 2.2e-04 1.8e-01 2.2e-02
. Buffer -2.3e- -4.0e- -5.2e-
Valine (mmoll/l) delay 50 25 03 03 04 1.1e-02 3.6e-02
Valine (mmol/l) NMR delay 50 25 4.7e-04 _763& 1.7e-03 4.6e-01 3.6e-02
Aromatic amino acids
. Buffer -2.9e- -4.3e- -l.4e-
Phenylalanine (mmol/l) delay 50 25 03 03 03 1.5e-04 6.7e-03
. -l.le- -2.7e-
Phenylalanine (mmol/l) NMR delay 50 25 03 03 5.5e-04 2.0e-01 6.7e-03
Tyrosine (mmot)  Suffer 50 25 29608 0% 16003 67e-01 1.2¢:02
delay 03
Tyrosine (mmol/l) NMR delay 50 25 3.4e-04 _1(')13& 1.8e-03 6.6e-01 1.2e-02

Ketone bodies
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Metabolic traits delay N.obs N.indiv Beta LCI UCI Pvalue SD

Acetate (mmol/l) %:Eg 50 25 2.76-03 15e-03 3.9e-03 8.56-06 9.7e-03
-1.3e- -2.4e- -2.7e-
Acetate (mmol/l) NMR delay 50 25 03 03 04 1.3e-02 9.7e-03
Buffer
Beta-hydroxybutyrate (mmol/l) delay 50 25 5.4e-03 3.7e-03 7.1e-03 2.3e-10 1.5e-02
Beta-hydroxybutyrate (mmol/l) NMR delay 50 25 2.9e-03 1.0e-03 4.9e-03 3.0e-03 1.5e-02
Fluid balance
- Buffer
Creatinine (mmol/l) delay 50 25 2.8e-03 2.0e-03 3.6e-03 2.3e-12 8.9e-03
Creatinine (mmol/l) NMR delay 50 25 'g(ﬁe' '26";9' 35¢-04 1.6e-01 8.9e-03
L Buffer
Albumin (signal area) delay 50 25 8.9e-04 2.6e-04 1.5e-03 5.5e-03 3.5e-03
Albumin (signal area) NMR delay 50 25 '4636' -16138- 2.26-04 1.9e-01 3.5e-03
Inflammation
Glycoprotein acetyls mmolf)  Sufier 50 25 6.66-03 2% 16e02 156-01 3.2¢-01
delay 03
. -2.8e- -9.1e-
Glycoprotein acetyls (mmol/l) NMR delay 50 25 03 03 3.6e-03 4.0e-01 3.2e-01
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Table S10. Literature table: summary of previous studies assessing the effects of pre and
post-storage handling conditions on serum or plasma metabolic traits also measured by
Nightingale Health® NMR platform.

Note 1: Untargeted metabolomics (U), aims to measure as many metabolites as possible in a biological sample,
without any requirement that the metabolites’ identification be known beforehand. Quantification is given as
relative concentrations. Targeted metabolomics (T), provides absolute concentration of a selected panel of
metabolites. Semi-targeted metabolomics (S) provides absolute concentration using one calibration model to
quantify multiple metabolites, instead of one quantification model per metabolite. Quantification is therefore

less accurate than in targeted metabolomics.

Note 2: Studies using NMR have very similar metabolite coverage as the NMR platform used here. Untargeted
studies due to its nature, i.e. the type of data (e.qg. full spectra) and the statistical methods used (e.g. partial least
squares- discriminate analysis), are more biased towards reporting non-robust metabolites. Therefore, for all
untargeted NMR studies cited in Table S10, it is assumed that non-reported metabolites are stable. For example,
Bernini et al. 2011, uses an untargeted NMR platform, that like the one used in this paper will detect isoleucine,
since the authors did not report a change in this amino-acid, it is assumed that it is stable under the conditions
they tested. However, in the table below we did not list all metabolic traits detected by the platform used in our
study alongside references, that use NMR untargeted platform, which report stability of a metabolite by

omission.

Abbreviations: CPMG=Carr-Purcell-Meiboom-Gill; **C= Carbon-13; EDTA=Ethylenediaminetetraacetic acid; ESI=

Electrospray ionization; FIA= Flow injection analysis; GC= Gas Chromatography; (H) NMR= Proton nuclear

magnetic resonance; HDL= High density lipoprotein; HSQC=Heteronuclear Single Quantum Coherence; J-res=J-
resolved; LC=Liquid Chromatography, LDL= Low density lipoprotein; MS= Mass Spectrometry; N= number of
individuals; NMR= Nuclear Magnetic Resonance; NOESY=Nuclear Overhauser Effect Spectroscopy; RT=Room
Temperature; STOCSY= Statistical Total Correlation Spectroscopy; SST= Serum-Separating Tube; 1D=one

dimension.

*Details of the metabolomics platforms: Biocrates®= Biocrates® Life Sciences AG (Innsbruck, Austria),

commercial suppliers of the AbsolutelQD™ commercial kits; ICL NPC= Imperial College London National
Phenome Centre, laboratory of Jeremy Nicolson, John Lindon and colleagues; Nightingale Health®=commercial
laboratory formerly known as Brainshake Inc. The same platform is also used by the Mika Ala-Korpela lab at

the Biocentre Oulu platform (Finland).
# studies testing the effects of pre-analytical variation on a different pre-analytical phase e.g. studies testing
post-centrifugation conditions during pre-storage (i.e. long-term freezing) sample handling, whilst we tested

pre-centrifugation conditions during pre-storage handling.

Metabolic | Reference | Sample Sample Incubation Incubation Analytical N Message
trait handling phase: | type temperature duration Platform*
Pre/post- [Targeted (T),
storage (i.e. Untargeted (U),
long-term Semi-targeted (S)]
freezing);
Pre/post-
centrifugation;
Cholesterol
Key et al. Pre-storage: pre- Serum, sodium 4°C 2,6,24h Clinical Chemistry / 28 Stable (decrease in
1996 [3] centrifugation; citrate-plasma; ) mean percentage

Total
cholesterol

Fasting status
not specified;
Serum
reference:
20°C, 2h
Plasma
reference: 20°C
(20 min) and
after 4°C, 2h

change up to 3%)
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Clark et al. Pre-storage: pre- Potassium 4°C, 21°C 0, 1-4, 7 days Clinical Chemistry / 12 Stable (mean
2003[4] centrifugation; DA IERITiEE (T) percentage change
Non-fasting; less than 0.5% per
Reference: : p
centrifuged day)
immediately
Boyanton Pre-storage: pre Serum, lithium 25°C 0.5, 4, 8,16, 24, | Clinical Chemistry / 10 Pre-storage/pre-
etal. and #post- hlepa””jN 32,40,48,56h | (T) centrifugation:
2002[5] centrifugation; fa‘;‘;':; on increase, more
. pronounced in
Reference:
0.5h, 25°C plasma than serum.
Pre-storage/#$post-
centrifugation:
stable.
Oddoze et Pre-storage: pre- Serum, lithium 4°C, 25°C 0,2,4,6,24h Clinical Chemistry / 10 Stable.
q Rarmo heparin and
al. 2012[6] centrifugation; e (T)
plasma; Fasting
status not
specified;
Serum
reference:
0.5h;
Plasma
reference:
centrifuged
immediately
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre: 23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: (DA la,sm'a" centrifugation: | centrifugation: Nightingale Health* stable at 4°C; mean
post- 2’:;;’:;2’:29 4°C, 21°C 1.5, 24, 48h /M increase up to 0.2SD
centrifugation; storage: 1.5h, Post-storage/ Post-storage/ at 21°C
4°C; post- post- Post-storage/post-
Reference, centrifugation: centrifugation: centrifugation:
post-storage: 4°C 0, 24h stable.
no sample or
NMR analysis
delay
Key et al. Pre-storage: pre- Serum, sodium 4°C 2,6,24h Clinical Chemistry / 28 Stable (mean
1996[3] centrifugation; citrate-plasma; (1) percentage change
Fasting status o
not specified; up to 3.4%)
Serum
reference:
20°C, 2h
Plasma
reference: 20°C
(20 min) and
after 4°C, 2h
Clark et al. Pre-storage: pre- Potassium 4°C, 21°C 0, 1-4, 7 days Clinical Chemistry / 12 Stable (mean
— 2003 [4] centrifugation; ;DTA;plism,a; (T) percentage change
(o] Rane r:rswlg,g’ less than 1% per
ud :
Q centrifuged day)
-l; immediately
% Oddoze et Pre-storage: pre- Serum, lithium 4°C, 25°C 0,2,4,6,24h Clinical Chemistry / 10 Stable.
& al. 2012[6] | centrifugation; 2‘:5?'22 and m
o plasma; Fasting
— status not
D specified;
- Serum
reference:
0.5h;
Plasma
reference:
centrifuged
immediately
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre: 23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: EDTA'p/",smf” centrifugation: | centrifugation: | Nightingale Health* stable at 4°C; mean
post- Non-fasting; 4°C, 21°C 1.5, 24, 48h /(M increase up to 0.3SD
. . Reference, pre-
centrifugation; storage: 1.5, Post-storage/ at 21°C
4°C; post-
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Reference, Post-storage/ centrifugation: Post-storage/post-
post-storage: post- 0, 24h centrifugation:
no sample or centrifugation: stable.
NMR analysis 40C
delay
Key et al. Pre-storage: pre- Serum, sodium | 4°C 2,6,24h Clinical Chemistry / 28 Stable (decrease in
1996[3] centrifugation; E::;e-gltzstrsa; (T) mean percentage
not spicified; change up to 4.4%)
Serum
reference:
20°C, 2h
Plasma
reference: 20°C
(20 min) and
after 4°C, 2h
Clark et al. Pre-storage: pre- Potassium 4°C, 21°C 0, 1-4, 7 days Clinical Chemistry / 12 Stable (mean
2003[4] centrifugation; ;DTAf'p':S”‘""; (T) percentage change
R;):e- r::;;g' less than 1% per
centrifuged day)
3 immediately
S
()] Oddoze et Pre-storage: pre- Serum, lithium 4°C, 25°C 0,2,4,6,24h Clinical Chemistry / 10 Stable.
» al.2012[6] | centrifugation; | heparinand ()
Q fluoride
— plasma; Fasting
o status not
L specified;
Q Serum
— reference:
(] 0.5h;
T Plasma
reference:
centrifuged
immediately
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre: 23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: EDTA’plalsm'a" centrifugation: | centrifugation: | Nightingale Health* stable;
post- g:j;{:jzz%re_ 4°C, 21°C 1.5, 24, 48h /(T) Post-storage/post-
centrifugation; S 55 Post-storage/ Post-storage/ centrifugation:
40C; post- post- stable.
Reference, centrifugation: centrifugation:
post-storage: 4°C 0, 24h
no sample or
NMR analysis
delay
Glycerides and phospholipids
Key et al. Pre-storage: pre- Serum, sodium | 4°C 2,6,24h Clinical Chemistry / 28 Stable (increase in
1996[3] centrifugation; citrate-plasma; (T) mean percentage
Fasting SFa.tus change up to 5.9%
not specified; '
Serum but spearman rank
reference: correlation between
v 20°C, 2h reference and
(] Plasma variant conditions is
o] reference: 20°C | b
— (20 min) and equal or above 0.95)
| 9
Q after 4°C, 2h
(8]
_>' Boyanton Pre-storage: pre Serum, lithium 25°C 0.5, 4, 8,16, 24, | Clinical Chemistry / 10 Pre-storage: pre
o0 etal. and #post- e o 32,40,48,56h | (T) and #post-
l: 2002[5] centrifugation; ?asting;’ centrifugation:
Reference: 0.5, stable.
25¢C
Clark et al. Pre-storage: pre- Potassium 4°C, 21°C 0, 1-4, 7 days Clinical Chemistry / 12 Stable (mean
2003[4] centrifugation; EDTA-plasma; (T) percentage change

Non-fasting;
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Reference:
centrifuged
immediately

less than 0.5% per
day)

Oddoze et
al. 2012[6]

Pre-storage: pre-
centrifugation;

Serum, lithium
heparin and
fluoride
plasma; Fasting
status not
specified;
Serum
reference:
0.5h;

Plasma
reference:
centrifuged
immediately

4°C, 25°C

0,2,4,6,24h

Clinical Chemistry /
M

10

Stable.

Bernini et
al. 2011[7]

Pre-storage: pre

and Fpost-
centrifugation;

Serum (SST),
potassium
EDTA-plasma;
Fasting status
not specified;
Reference:
centrifuged
immediately
(for serum
after 30 min)
and frozen
immediately

Pre-
centrifugation:
4°C, 25°C
Post-
centrifugation:
25°C

Pre-

centrifugation:

0-4h
Post-

centrifugation:

0,6,12, 24h

(*H) NMR (1D,
NOESY CPMG) / (U)

Pre:6
Post:5

Pre-storage/pre-
centrifugation:
stable;
Pre-storage/#post-
centrifugation:
decrease.

Current
report

Pre-storage: pre-
centrifugation;
Post-storage:
post-
centrifugation;

Serum,
potassium
EDTA-plasma;
Non-fasting;
Reference, pre-
storage: 1.5h,
40C;
Reference,
post-storage:
no sample or
NMR analysis
delay

Pre-storage/
pre-
centrifugation:
40C, 21°C
Post-storage/
post-
centrifugation:
4°C

Pre-storage/
pre-

centrifugation:

1.5, 24, 48h
Post-storage/
post-

centrifugation:

0, 24h

(*H) NMR (1D,
NOESY, CPMG),
Nightingale Health*
/(T)

Pre: 23
Post:25

Pre-storage/pre-
centrifugation:
stable;
Post-storage/post-
centrifugation:
stable.

Phosphatidylcholine

FAnton et
al. 2015[8]

Pre-storage:

$post-
centrifugation;

Serum; Fasting;
Reference:max
5h, on ice

Dry ice, wet ice,
RT (22-24°C)

0,12, 24, 36h

FIA-ESI-MS/MS,
Biocrates*/ (S)

19
(males)

Decrease (at RT i.e.
22-24°C)

*Pinto et
al 2014[9]

Pre-storage:

Fpost-
centrifugation;

Heparin or
EDTA-plasma
(not clear);
Fasting status
not specified;

RT

1-21h

(*H) NMR (1D,
NOESY, CPMG,
STOCSY) / (U)

3
(pregnan
t)

Increase

Current
report

Pre-storage: pre-
centrifugation;
Post-storage:
post-
centrifugation;

Serum,
potassium
EDTA-plasma;
Non-fasting;
Reference, pre-
storage: 1.5h,
4°C;
Reference,
post-storage:
no sample or
NMR analysis
delay

Pre-storage/
pre-
centrifugation:
4°C, 21°C
Post-storage/
post-
centrifugation:
4°C

Pre-storage/
pre-

centrifugation:

1.5, 24, 48h
Post-storage/
post-

centrifugation:

0, 24h

(*H) NMR (1D,
NOESY, CPMG),
Nightingale Health*
/(T)

Pre: 20
Post:21

Pre-storage/pre-
centrifugation:
stable at 4°C; mean
decrease up to
0.25D at 21°C.
Post-storage/post-
centrifugation:
mean decrease up
to 0.35D.

Sphingomyel

INs

*Anton et
al. 2015[8]

Pre-storage:

$post-
centrifugation;

Serum; Fasting;
Reference: max
5h, onice

Dry ice, wet ice,
RT (22-24°C)

0,12, 24, 36h

FIA-ESI-MS/MS,
Biocrates* / (S)

19
(males)

Stable

*Pinto et
al 2014[9]

Pre-storage:

$post-
centrifugation;

Heparin or
EDTA-plasma
(not clear);
Fasting status
not specified;

RT

1-21h

(*H) NMR (1D,
NOESY, CPMG,
STOCSY) / (U)

3
(pregnan
t)

Increase
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Breier et al. Pre-storage: pre- Serum, Serum and Serum and ESI-LC-MS/MS, 22 Stable
2014[10] centrifugation; EgtTaASSi“m ‘ EDTA-plasma: EDTA-plasma: MS/MS, Biocrates*/
A-plasma; | goc, 0,3, 6, 24h )
Fasting; EDTA-plasma: EDTA-plasma:
Reference,
EDTA-plasma: 21°C 24h
centrifuged
immediately;
Reference,
serum: 0.5h,
21°C.
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre: 20 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:21 centrifugation:
Post-storage: Zgz‘f’:slzsz" centrifugation: centrifugation: Nightingale Health* stable.
post- Re ference,g;,zre- 4°C, 21°C 1.5, 24, 48h /(T) Post-storage/post-
centrifugation; storage: 1.5h, Post-storage/ Post-storage/ centrifugation:
4o¢; post- post- mean changes up to
Reference, centrifugation: centrifugation: 0.3SD.
post-storage: 4°C 0, 24h
no sample or
NMR analysis
delay
Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. and Fpost- heparin- centrifugation: centrifugation: CPMG, NOESY, (*H- centrifugation:
2016[11] | centrifugation; | P a°c, 22°¢ 1h (4°C), 6h 3C) HSQC, STOCSY, Increase at 22°C,
asting; Post- (4°C, 22°C); Jres) / (U) 6h; stable at 4°C.
Refe’_ence (_pre' centrifugation: Post- Pre-storage/#post-
centrifugation): 22°C centrifugation: centrifugation;
1h,22°C; .
15min, 1h stable
Reference
(post-
centrifugation):
15min
#Pinto et Pre-storage: Heparin or RT 1-21h (*H) NMR (1D, 3 Increase
21 2014[9] *M' . (EIS)T:\C-E:;TE NOESY, CPMG, (pregnan
centrifugation; ; ’ STOCSY) / (U) 1)
Fasting status
not specified;
Bernini et Pre-storage: pre Serum (SST), Pre- Pre- (*H) NMR (1D, Pre: 6 Pre-storage/pre-
al. 2011[7] | and #post- potassium centrifugation: centrifugation: NOESY CPMG) / (U) Post: 5 centrifugation:
centrifugation; E:;?:;I:;Tli’ 4°C, 25°C 0-4h stable;
i Post- Post- Pre-storage/#$post-
8 :0; SPeC'f'.edi centrifugation: centrifugation: centrifugation:
c centrivged | 25 U2 decrease.
-_— immediately
o (for serum
£ after 30 min)
o and frozen
immediately
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre: 20 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:21 centrifugation:
Post-storage: Iigr/";’slzsz” centrifugation: | centrifugation: | Nightingale Health* stable.
post- Re ference,gﬁ’”e_ 4°C, 21°C 1.5, 24, 48h /(T) Post-storage/post-
centrifugation; storage: 1.5h, Post-storage/ Post-storage/ centrifugation:
40¢; post- post- stable.
Reference, centrifugation: centrifugation:
post-storage: 4°C 0, 24h
no sample or
NMR analysis
delay
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Apolipoproteins

Clark et al.
2003([4]

Pre-storage: pre-
centrifugation;

Potassium
EDTA-plasma;
Non-fasting;
Reference:
centrifuged
immediately

4°C, 21°C

0,1-4, 7 days

Clinical Chemistry /
(T)

12

Stable (mean
percentage change
less than 0.5% per
day)

Oddoze et
al. 2012[6]

Pre-storage: pre-
centrifugation;

Serum (SST),
lithium heparin
and fluoride
plasma; Fasting
status not
specified;
Serum
reference:
0.5h;

Plasma
reference:
centrifuged
immediately

4°C, 25°C

0,2,4,6,24h

Clinical Chemistry /
(T)

10

Stable.

Current
report

Apolipoprotein A-I

Pre-storage: pre-
centrifugation;
Post-storage:
post-
centrifugation;

Serum,
potassium
EDTA-plasma;
Non-fasting;
Reference, pre-
storage: 1.5h,
4°C;
Reference,
post-storage:
no sample or
NMR analysis
delay

Pre-storage/
pre-

centrifugation:

40C, 21°C
Post-storage/
post-

centrifugation:

4°C

Pre-storage/
pre-

centrifugation:

1.5, 24, 48h
Post-storage/
post-

centrifugation:

0, 24h

(*H) NMR (1D,
NOESY, CPMG),
Nightingale Health*
/(T)

Pre: 23
Post:25

Pre-storage/pre-
centrifugation:
stable.
Post-storage/post-
centrifugation:
mean decrease up
to 0.1SD.

Clark et al.
2003[4]

Pre-storage: pre-
centrifugation;

Potassium
EDTA-plasma;
Non-fasting;
Reference:
centrifuged
immediately

4°C, 21°C

0,1-4, 7 days

Clinical Chemistry

12

Stable (mean
percentage change
less than 0.5% per
day)

Oddoze et
al. 2012[6]

Pre-storage: pre-
centrifugation;

Serum, lithium
heparin and
fluoride
plasma; Fasting
status not
specified;
Serum
reference:
0.5h;

Plasma
reference:
centrifuged
immediately

4°C, 25°C

0,2, 4,6,24h

Clinical Chemistry /
(T)

10

Stable.

Current
report

Apolipoprotein B

Pre-storage: pre-
centrifugation;
Post-storage:
post-
centrifugation;

Serum,
potassium
EDTA-plasma;
Non-fasting;
Reference, pre-
storage: 1.5h,
4°C;
Reference,
post-storage:
no sample or
NMR analysis
delay

Pre-storage/
pre-

centrifugation:

40C, 21°C
Post-storage/
post-

centrifugation:

4°C

Pre-storage/
pre-

centrifugation:

1.5, 24, 48h
Post-storage/
post-

centrifugation:

0, 24h

('H) NMR (1D,
NOESY, CPMG),
Nightingale Health*
/(T)

Pre: 23
Post:25

Pre-storage/pre-
centrifugation:
stable at 4°C; mean
increase up to 0.1SD
at 21°C.
Post-storage/post-
centrifugation:
stable.
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Fatty Acids
Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. and #post- heparin- centrifugation: centrifugation: CPMG, NOESY, (*H- centrifugation:
2016[11] centrifugation; pIasTna; 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, Increase at 22°C,
IR Post- (4°C, 22°C); Jres) / (U) 6h; stable at 4°C, 1
Refer?nce ('pre' centrifugation: Post- and 6h.
;En;;:g_gatlon)' 22°C centrifugation: Pre-storage/#post-
. P 15min, 1h centrifugation:
eference
(7o stable
centrifugation):
15min
Bernini et Pre-storage: pre Serum (SST), Pre- Pre- (*H) NMR (1D, Pre:6 Pre-storage/pre-
'3 al.2011[7] | and $post- potassium centrifugation: centrifugation: NOESY CPMG) / (U) Post:5 centrifugation:
B~ : ion- EDTA-plasma; 4°C, 25°C 0-4h stable;
centrifugation
(S ! Fasting status _ _
© ' Post Post Pre-storage/$post-
> not specified; centrifugation: centrifugation: centrifugation:
= Reference: 25°C 0,6,12, 24h decrease.
= centrifuged
© immediately
: (for serum
© after 30 min)
"6 and frozen
immediately
-
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre: 20 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:21 centrifugation:
Post-storage: ZDTAm/;sm}a; centrifugation: centrifugation: Nightingale Health* stable.
post- R:fr;/:;cg’g’;re_ 4°C, 21°C 1.5, 24, 48h /(T) Post-storage/post-
centrifugation; storage: ll, 5h, Post-storage/ Post-storage/ centrifugation:
4°¢; post- post- stable.
Reference, centrifugation: centrifugation:
post-storage: 4°C 0, 24h
no sample or
NMR analysis
delay
Glycolysis related metabolites
Boyanton Pre-storage: pre Serum, lithium 25°C 0.5, 4, 8,16, 24, | Clinical Chemistry / 10 Pre-storage/pre-
etal. and #post- hepa”"" 32, 40, 48, 56h (T) centrifugation:
2002[5] centrifugation; f;i:ir:a_' Non- decrease rapidly in
& 24h, afterwards
Reference: 0.5,
250C more slowly. More
pronounced in
plasma than serum.
Pre-storage/¥post
centrifugation:
stable.
Oddoze et Pre-storage: pre- Serum, lithium 4°C, 25°C 0,2,4,6,24h Clinical Chemistry / 10 Decrease, greater at
al.2012[6] | centrifugation; peparn and ) 25°C (-10%) than
Q plasma; Fasting 4°C (-4%). Stable, at
0 status not 4°C and 25°C, if in
8 specified; sodium fluorite
Serum tubes.
2 reference:
u 0.5h;
Plasma
reference:
centrifuged
immediately
Bernini et Pre-storage: pre Serum (SST), Pre- Pre- (*H) NMR (1D, Pre:6 Pre-storage/pre-
al. 2011[7] | and $post- potassium centrifugation: centrifugation: NOESY CPMG) / (U) Post:5 centrifugation:
centrifugation; EDTA-plasma; 4°C, 25°C 0-4h decrease (greater in
R Post- Post- serum);
not specified; centrifugation: centrifugation: Pre-storage/#post-
Reference: 25°C 0,6,12, 24h centrifugation:
centrifuged
) ) stable.
immediately
(for serum
Diana L Santos Ferreira et al. 167




H

o metabolites

after 30 min)
and frozen
immediately
Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. and #post- heparin- centrifugation: centrifugation: CPMG, NOESY, (*H- centrifugation:
2016[11] centrifugation; plasma; 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, decrease at 22°C,
IS Post- (4°c, 22°C); J-res) / (U) 6h; stable at 4°C, 1
Reference (pre- | contrifugation: | Post- and 6h.
iin;;'::gat'on)' 22°C centrifugation: Pre-storage/#$post-
Reference 15min, 1h cent:lfugatlon:
(7 stable.
centrifugation):
15min
Kamlage et Pre-storage: pre Potassium Pre- Pre- GC-MS, LC-MS/MS, 20 Pre-storage/pre-
al. 2014 and #post- EDTA -plasma; | centrifugation: centrifugation: MxP® Broad centrifugation:
[12] centrifugation; Fasting status wet ice, RT (19- | 2, 6h profiling, decrease
not specified; 22°C) Post- MxP®Lipids, Pre-storage/#post-
Pooledplasma | post- centrifugation: | catecholamines, centrifugation:
centrifugation: 0,0.5,2,5,16h Eicosanoids / (U and stable.
4°C, 12°C, RT )
(19-22°C)
Fliniaux et Pre-storage: pre- Serum (SST); 4°C, RT 4,24h (*H) NMR (1D and 7 Decrease at RT.
al. centrifugation; Fasting status CPMG, (*H-13C) Stable at 4°C.
not specified; HSQC. J /(U
2011[13] Reference: 4h, Qc, J-res) / (V)
RT
Bervoets et | Pre-storage: pre- LiHe plasma; 4°C 0.5, 3, 8h (*H) NMR (1D, 20 Decrease
al centrifugation; Fasting; CPMG) / (V)
Reference:
2015[14] 0.5, ice
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre: 23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: IleTAf’p/‘:,smf"' centrifugation: | centrifugation: | Nightingale Health* mean decrease up
post- RZJ;}:;C’:%W_ 4°C, 21°C 1.5, 24, 48h /(M to 1.4SD (more
centrifugation; storage: 11 5h, Post-storage/ Post-storage/ pronounced at
2C; post- post- 21°C).
Reference, centrifugation: centrifugation: Post-storage/post-
post-storage: 4°C 0, 24h centrifugation:
no sample or stable.
NMR analysis
delay
Boyanton Pre-storage: pre Serum, lithium 25°C 0.5, 4, 8,16, 24, | Clinical Chemistry / 10 Pre-storage/pre-
etal.2002 | and #post- h:epann-N 32, 40, 48, 56h (1) centrifugation:
[5] centrifugation; faizir:;’ o increase.
Refere;u:e: 0.5, Pre-storage/#post
25°C centrifugation:
stable.
Oddoze et Pre-storage: pre- Serum, lithium 4°C, 25°C 0,2,4,6,24h Clinical Chemistry / 10 Increase. Stable, at
al. 2012 [6] | centrifugation; heparin and (M 4°C and 25°C, if in
: luoride . .
plasma; Fasting sodium fluorite
) status not tubes.
d specified;
(¢4} Serum
e reference:
g 0.5h;
- Plasma
reference:
centrifuged
immediately
Bernini et Pre-storage: pre Serum (SST), Pre- Pre- (*H) NMR (1D, Pre:6 Pre-storage/pre-
al. 2011 [7] | and $post potassium centrifugation: centrifugation: NOESY CPMG) / (U) Post:5 centrifugation:
centrifugation; EDT{*'Plasmai 40C, 25°C 0-4h increase;
Fasting status Post-
not specified; centrifugation:
Reference: 0.6.12, 24h
centrifuged e
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immediately Post- Pre-storage/#$post-
(for serum centrifugation: centrifugation:
::jrfrioz;m) 25°C stable.
immediately
Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. 2016 and #post- heparin- centrifugation: centrifugation: CPMG, NOESY, (*H- centrifugation:
[11] centrifugation; p'“f“a/' 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, decrease at 22°C,
Fasting; Post- (4°C, 22°C); Jres) / (U) 6h; stable at 4°C, 1
REferfence ('pre’ centrifugation: Post- and 6h.
iinzt;:g_gatlon): 22°C centrifugation: Pre-storage/¥post-
R e 15min, 1h centrifugation:
eference
(post- stable
centrifugation):
15min
Kamlage et Pre-storage: pre Potassium Pre- Pre- GC-MS, LC-MS/MS, 20 Pre-storage/pre-
al. 2014 and Fpost- EDTA -plasma; centrifugation: centrifugation: MxP® Broad centrifugation:
[12] centrifugation; Fasting status wet ice, RT (19- | 2, 6h profiling, increase
notspecified; | 220€) Post- MxP®Lipids, Pre-storage/#$post-
Pooled plasma Post- centrifugation: Catecholamines, centrifugation:
centrifugation: | 0,0.5,2,5,16h | Eicosanoids / (U and stable.
4°C, 12°C, RT )
(19-22°C)
Fliniaux et Pre-storage: pre- Serum (SST); 4°C, RT 4,24h (*H) NMR (1D and 7 Increase at RT.
al. 2011 centrifugation; Fasting status CPMG, (H-13C) Stable at 4°C.
not specified;
[13] Reference: 4h, HSQC, J-res) / (V)
RT
Trezzi et al Pre-storage: pre- Potassium 4°C, RT (18- U: 10, 30 and GC-MS, clinical u:3 Increase
: ion. EDTA-plasma; o i i :
2016[15] centrifugation; Fasting g 23°C) ?O min chemistry/ (Uand T) | T:10
not specified; 05,3, 23h
Bervoets et | Pre-storage: pre- LiHe plasma; 4°C 0.5, 3, 8h (*H) NMR (1D, 20 Increase
al centrifugation; Fasting; CPMG) / (U)
Reference:
2015[14] 0.5, ice
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre: 23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: Iigﬁf:g’;;’;“’" centrifugation: centrifugation: Nightingale Health* mean increase up to
post- Reference, ;;ref 4°C, 21°C 1.5, 24, 48h /(T) 1.45D (more
centrifugation; storage: 1.5, Post-storage/ Post-storage/ pronounced at
4°€; post- post- 21°C).
Reference, centrifugation: centrifugation: Post-storage/post-
post-storage: 4°C 0, 24h centrifugation:
no sample or stable.
NMR analysis
delay
Bernini et Pre-storage: pre Serum (SST), Pre- Pre- (*H) NMR (1D, Pre:6 Pre-storage/pre-
al. 2011 [7] | and #post- potassium centrifugation: centrifugation: NOESY CPMG) / (U) Post:5 centrifugation:
T EDT»‘A-plasmaF 4°C, 25°C 0-4h plasma: slightly
Fasting status Post- Post- decrease/stable at
not specified; centrifugation: centrifugation: 4°C; increase at
ReTaaiE 250C 0,6,12, 24h 25°C;
Q Fentr'fggEd serum: decreases at
= immediately 4°C, stable at 25°C
(for serum
> after 30 min) Pre-storage/#post-
E and frozen centrifugation:
> immediately stable.
(=
Nishiumi et | Pre-storage: pre- Sodium EDTA- Cold Cold GC-MS, LC- 1 Room temperature:
al centrifugation; plasma; Fasting | temperature, temperature: MS/MS/(T) increase;
2017[16] Statl{s_”f’t room 1, 4, 8h Cold temperature:
specified; temperature Room decrease.
temperature:
0, 15, 30 min
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Kamlage et Pre-storage: pre Potassium Pre- Pre- GC-MS, LC-MS/MS, 20 Pre-storage/pre-
al. 2014 and Fpost- EDTA -plasma; centrifugation: centrifugation: MxP® Broad centrifugation:
[12] centrifugation; Fasting S_t’c"tuf wet ice, RT (19- | 2, 6h profiling, decrease.
not specified; 22°C) Post- MxP®Lipids, Pre—storage/h@—
Pooled plasma Post-. . centrifugation: Catecholamines, centrifugation:
centrifugation: 0,0.5,2,5,16h Eicosanoids / (U and decrease.
4°C, 12°C, RT T
(19-22°C)
Bervoets et | Pre-storage: pre- LiHe plasma; 4°C 0.5, 3, 8h (*H) NMR (1D, 20 Decrease
al centrifugation; Fasting; CPMG) / (U)
Reference:
2015[14] 0.5, ice
Current Pre-storage: pre- Serum; Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:20 Pre-storage/pre-
report centrifugation; Non-fasting; pre- pre- NOESY, CPMG), Post:37 centrifugation:
Post-storage: ISt [re- centrifugation: centrifugation: Nightingale Health* slight
post- Zzocr‘age: e 4°C, 21°C 1.5, 24, 48h /(T) decrease/stable at
centrifugation; Ref:eren ce, Post-storage/ Post-storage/ 4°C; mean increase
post-storage: post- post- of 1.25D at 21°C.
no sample or centrifugation: centrifugation: Post-storage/post-
NMR analysis 4°C 0, 24h centrifugation:
ety stable.
Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. 2016 and #post- heparin- centrifugation: centrifugation: CPMG, NOESY, (*H- centrifugation:
[11] centrifugation; E'asf“a:: 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, Increase at 22°C, 6h
asting; Post- (4°C, 22°C); Jres) / (U) (but Variable
Reference (pre- | centrifugation: | Post- Importance in
iin;;::gatlon): 22°C centrifugation: Projection <1);
! ’ 15min, 1h stable at 4°C, 1 and
Reference ’ 6h.
(post-
centrifugation): Pre-storage/¥post-
15min centrifugation:
stable
Bernini et Pre-storage: pre Serum (SST), Pre- Pre- (*H) NMR (1D, Pre:6 Pre-storage/pre-
al.2011[7] | and #$post- potassium centrifugation: centrifugation: NOESY CPMG) / (U) Post:5 centrifugation:
centrifugation; EDT"A“"asma; 4°C, 25°C 0-4h stable;
2 o | resonge s
E Referpence; ’ cer:trlfugatlon: centrifugation: Fentrifugation;
= centrifuged 25 06,12, 24h Increase.
(@) immediately
(for serum
after 30 min)
and frozen
immediately
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: zg;AfiZ;ma centrifugation: centrifugation: Nightingale Health* changes up to
post- P ference'i;re_ 40, 21°C 1.5, 24, 48h /(M) 0.25D.
centrifugation; storage: 1.5h, Post-storage/ Post-storage/ Post-storage/post-
4°C; post- post- centrifugation:
Reference, centrifugation: centrifugation: serum stable; EDTA-
post-storage: 4°C 0, 24h plasma, increase up
no sample or
NMR analysis t0 0.35D.
delay
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Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. 2016 and #post- heparin- centrifugation: centrifugation: CPMG, NOESY, (1H- centrifugation:
[11] centrifugation; pIasTna,: 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, Increase at 22°C, 6h
Fasting; Post- (4°C, 22°C); J-res) / (U) (but Variable
Reference (pre- | centrifygation: | Post- Importance in
Ce”t"':”gat'on): 22°C centrifugation: Projection <1);
1h,22°C; 15min. 1h stable at 4°C, 1 and
Reference ’ 6h
(post- :
centrifugation): Pre-storage/#post-
15min centrifugation:
stable
2 Kamlage et Pre-storage: pre Potassium Pre- Pre- GC-MS, LC-MS/MS, 20 Pre-storage/pre-
()] al. 2014 and Fpost- EDTA -plasma; centrifugation: centrifugation: MxP® Broad centrifugation:
g. [12] centrifugation; Faitmg S.t:m: wet ice, RT(19- | 2, 6h profiling, decrease.
= no ISpdec'l e 22°C) Post- MxP®Lipids, Pre-storage/#post-
O Foolediplasma Post—. _ centrifugation: e centrifugation:
centrifugation: 0,0.5, 2,5, 16h Eicosanoids / (U and increase.
4°C, 12°C, RT T)
(19-22°C)
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:37 centrifugation:
Post-storage: ZDTA"’/:S{""’/ centrifugation: centrifugation: Nightingale Health* stable at 21°C;
post- R:;{:;gi;rei 4°C, 21°C 1.5, 24, 48h /(T) mean increase of
centrifugation; storage: 1’. 5h, Post-storage/ Post-storage/ 0.55D at 4°C.
4C; post- post- Post-storage/post-
Reference, centrifugation: centrifugation: centrifugation:
post-storage: 4°C 0, 24h stable.
no sample or
NMR analysis
delay
Amino Acids
Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. 2016 and #post- heparin- centrifugation: centrifugation: CPMG, NOESY, (1H- centrifugation:
[11] e plasma,: 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, increase at 22°C, 6h
Fasting; Post- (4°C, 22°C); Jres) / (U) (but for serum
Reference (pre- | centrifugation: | Post- Variable Importance
;E”;;'::gat'on)' 22°C centrifugation: in Projection <1);
e 15min, 1h stable at 4°C, 1 and
Reference ! 6h
(post- :
centrifugation): Pre-storage/¥post-
15min centrifugation:
stable
Breier etal. | Pre-storage: pre- Serum, Serum and Serum and ESI-LC-MS/MS, 22 EDTA-plasma:
2014[10] centrifugation; potassium EDTA-plasma: EDTA-plasma: MS/MS, Biocrates*/ increase;
EDTA-plasma; s h
() Fasti 4°C; 0, 3, 6, 24 (S)
asting; . ) .
.E T ED;FA-pIasma. EDTA-plasma:
c EDTA-plasma: 21°C 24h
(] centrifuged
) immediately;
< Reference,
serum: 0.5h,
21°C.
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: IiDTA'plflsmf" centrifugation: centrifugation: Nightingale Health* mean increase up to
post- on-fasting; 4°C, 21°C 1.5, 24, 48h /(M) 1.25D (more
. X Reference, pre-
centrifugation; [ —c Post-storage/ Post-storage/ pronounced at
4°C; post- post- 21°C).
Reference, centrifugation: centrifugation: Post-storage/post-
post-storage: 4°C 0, 24h centrifugation:
no sample or stable
NMR analysis .
delay
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Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. 2016 and *905 - heparin- centrifugation: centrifugation: CPMG, NOESY, (H- centrifugation:
[11] centrifugation; plasma; 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, decrease at 22°C, 6h
Fasting; Post- (4°C, 22°C); J-res) / (U) (but Variable
Referince (_pre' centrifugation: Post- Importance in
ii”;“'z'olcj'gat'on)' 22°C centrifugation: Projection <1);
R h 15min, 1h stable at 4°C, 1 and
eference
(post- 6h.
centrifugation): Pre-storage/#$post-
; centrifugation:
Q 15min if i
c stable
et *Anton et Pre-storage: Serum; Fasting; | Dryice, wetice, | 0,12, 24, 36h FIA-ESI-MS/MS, 19 Decrease (22-24°C
g al. 2015[8] $post- gsferef‘ce: max | RT (22-24°C) Biocrates*/ (S) (males) and wet ice)
. , on ice
) centrifugation;
=2
G Current Pre-storage: pre- SEfum,‘ Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre: 23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: Zg;ﬁ‘f’:sli’i;’;f'; centrifugation: centrifugation: Nightingale Health* mean decrease up
post»_ _ Reference, pre- 4°C, 21°C 1.5, 24, 48h /(T) to 0.9SD (more
centrifugation; storage: 1.5h Post-storage/ Post-storage/ pronounced at
2C; post- post- 21°C).
Reference, centrifugation: centrifugation: Post-storage/post-
post-storage: 4°C 0, 24h centrifugation:
no sample or
) changes up to
NMR analysis
delay 0.25D.
Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. 2016 and Fpost- heparin- centrifugation: centrifugation: CPMG, NOESY, (*H- centrifugation:
[11] e plasrna; 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, Increase at 22°C, 6h
Fasting; Post- (4°C, 22°C); " (but Variable
e J-res) / (U)
€ e'_‘:”ce (_pre' centrifugation: Post- Importance in
centrifugation): | 550c centrifugation: Projection <1);
1h,22°C;
Reference 15min, 1h stable at 4°C, 1 and
(post- 6h.
centrifugation): Pre-storage/*w-
15min centrifugation:
stable
Bernini et Pre-storage: pre Serum (SST), Pre- Pre- (*H) NMR (1D, Pre:6 Pre-storage/pre-
al. 2011[7] | and #post- potassium centrifugation: centrifugation: NOESY CPMG) / (U) Post:5 centrifugation:
centrifugation; EDTA-plasma; | 4oC, 25°C 0-4h stable;
! Fasting status Post- Post-
i 0s 0s Pre-storage/¥post-
”°: speaﬂ'ed; centrifugation: centrifugation: centrifugation:
S:n:iefzza 25°C 0,6,12, 24h decrease.
immediately
(for serum
g after 30 min)
) and frozen
:E immediately
ey
-2 Breier et al. | Pre-storage: pre- Serum, Serum and Serum and ESI-LC-MS/MS, 22 EDTA-plasma:
- 2014[10] centrifugation; potassium _ EDTA-plasma: EDTA-plasma: MS/MS, Biocrates*/ increase only at
ED‘I;/‘\-p.Iasma, 4°C; 0, 3, 6,24h (S) 21°C.
Ras NE; EDTA-plasma: EDTA-plasma:
eference, o
EDTA-plasma: 21°C 24h
centrifuged
immediately;
Reference,
serum: 0.5h,
21°C.
Current Pre-storage: pre- Sewm,l Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: ZZTJ;:SIZZ’;"’/ centrifugation: centrifugation: Nightingale Health* serum, mean
post—' ' Reference, pre- 4°C, 21°C 1.5, 24, 48h /(T) increase up to
centrifugation; storage: 1.5h Post-storage/ Post-storage/ 1.25D; EDTA-
4°C; post- post- plasma, mean
Reference, centrifugation: centrifugation: decrease up to
post-storage: 4°C 0, 24h 0.8SD.
no sample or Post-storage/post-
centrifugation:
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NMR analysis decrease up to
delay 1.4SD.
Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. 2016 and #post- heparin- centrifugation: centrifugation: CPMG, NOESY, (H- centrifugation:
[11] centrifugation; pIasrna,: 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, Increase at 22°C, 6h
Fasting; Post- (4°C, 22°C); J-res) / (U) (but Variable
Referfence ('pre' centrifugation: Post- Importance in
iinzt;:ggatlon). 22°C centrifugation: Projection <1);
R e 15min, 1h stable at 4°C, 1 and
eference 6h
(post- !
centrifugation): Pre-storage/#post-
15min centrifugation:
stable
*Anton ot Pre-storage: Serum; Fasting; | Dry ice, wetice, | 0,12, 24, 36h FIA-ESI-MS/MS, 19 Increase (at RT i.e.
Reference:max H *
- RT (22-24°C Biocrates*/ (S males 22-24°C
al. 2015[8] *&St . Sh, on ice ( ) /) ( ) )
centrifugation;
reier et al. re-storage: pre- erum, erum an erum an -LC- : erum: increase.
Q:) Brei | P S S d S d ESI-LC-MS/MS 22 S i
‘o 2014[10] centrifugation; potassium . EDTA-plasma: EDTA-plasma: MS/MS, Biocrates*/
> EDT;A‘”_'aS”‘a' 4ec; 0,3,6,24h )
= 3SHng; EDTA-plasma: EDTA-plasma:
w Reference, .
EDTA-plasma: 21°C 24h
centrifuged
immediately;
Reference,
serum: 0.5h,
21°C.
Current Pre-storage: pre- Serum; Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:23 Pre-storage/pre-
report centrifugation; Non-fasting; pre- pre- NOESY, CPMG), Post:37 centrifugation:
Post-storage: Rffe’e"fi';’f:e’ centrifugation: | centrifugation: | Nightingale Health* mean increase up to
post- Z"C’ ages 2 goc, 210 1.5, 24, 48h /(M) 1SD.
centrifugation; Reflerence, Post-storage/ Post-storage/ Post-storage/post-
post-storage: post- post- centrifugation:
no sample or centrifugation: centrifugation: mean increase up to
NMR analysis 4°C 0, 24h 0.3SD.
delay
Branched-chain Amino Acids
Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. 2016 and #post- heparin- centrifugation: centrifugation: CPMG, NOESY, (H- centrifugation:
[11] centrifugation; plasma,: 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, Increase at 22°C, 6h
IRl Post- (4°C, 22°C); J-res) / (U) (but Variable
Reference (pre- | centrifugation: | Post- Importance in
ii”;;':g_gat'm)' 22°C centrifugation: Projection <1);
! ’ i stable at 4°C, 1 and
Reference 15min, 1h 6h
(post- :
centrifugation): Pre-storage/*&st-
15min centrifugation:
stable
) *Anton o Pre-storage: Serum; Fasting; | Dryice, wetice, | 0,12, 24, 36h FIA-ESI-MS/MS, 19 Increase (at RT i.e.
Reference:max ¢ *
- RT (22-24°C Biocrates*/ (S males 22-24°C
= al.2015[8] | FROt 5h, on ice ( ) /(9) (males) )
(@) centrifugation;
=]
2 Breier et al. | Pre-storage: pre- Serum, Serum and Serum and ESI-LC-MS/MS, 22 EDTA-plasma:
(@] 2014[10] centrifugation; [FEEEE EDTA-plasma: EDTA-plasma: MS/MS, Biocrates*/ increase only at
(7, EDTA-plasma; &R
N gt 4°C; 0,3,6,24h (S) 21°C.
Ras s EDTA-plasma: EDTA-plasma:
eference,
EDTA-plasma: 21°C 24h
centrifuged
immediately;
Reference,
serum: 0.5h,
21°C.
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: ZD TA'plgsmf’; centrifugation: | centrifugation: | Nightingale Health* EDTA-plasma,
post- Coatig 4°C, 21°C 1.5, 24, 48h /(T) stable; serum, mean
centrifugation;

Diana L Santos Ferreira et al.

173




H

]

)\1 metabolites
U\

Reference, pre- | Post-storage/ Post-storage/ increase up to
storage: 1.5h, post- post- 0.45D.
G centrifugation: centrifugation: Post-storage/post-
Reference, ) 4°C 0, 24h centrifugation:
post-storage:
no sample or stable.
NMR analysis
delay
Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. 2016 and Fpost- heparin- centrifugation: centrifugation: CPMG, NOESY, (*H- centrifugation:
[11] centrifugation; pIasTna; 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, Increase at 22°C, 6h
Fasting; Post- (4°C, 22°C); J-res) / (U) (but Variable
Reference (pre- | contrifugation: | Post- Importance in
iin;;:lcj'gatlon): 22°C centrifugation: Projection <1);
h 15min, 1h stable at 4°C, 1 and
Reference ’ 6h
(post- !
centrifugation): Pre-storage/#$post-
15min centrifugation:
stable.
Breier et al. Pre-storage: pre- Serum, Serum and Serum and ESI-LC-MS/MS, 22 Increase.
2014[10] centrifugation; EgtT"":S“IJm . EDTA-plasma: EDTA-plasma: MS/MS, Biocrates*/
OCJ Fastin_g'asmal i 0,3, 6, 24h )
o— ! EDTA-plasma: EDTA-plasma:
o Reference, 9100 2ah
s EDTA-plasma:
Q centrifuged
] immediately;
Reference,
serum: 0.5h,
21°C.
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: EDTA’p/a_Smf'; centrifugation: centrifugation: Nightingale Health* mean increase up to
post- o e | #°C, 21°C 1.5, 24, 48h /) 0.85D.
centrifugation; storage: 1.5h, Post-storage/ Post-storage/ Post-storage/post-
4°C; post- post- centrifugation:
Reference, centrifugation: centrifugation: stable.
post-storage: 4oC 0, 24h
no sample or
NMR analysis
delay
Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. 2016 and #post- heparin- centrifugation: centrifugation: CPMG, NOESY, (H- centrifugation:
[11] centrifugation; P""Sf"‘a; 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, Increase at 22°C, 6h
IR Post- (4°C, 22°C); J-res) / (U) (but Variable
Refer.ence ('pre— centrifugation: Post- Importance in
centrifugation): | 50¢ centrifugation: Projection <1);
T2 in 1h stable at 4°C, 1 and
Reference 15min, 1 6h !
(post- :
Q centrifugation): Pre-s"corage./*&st-
c 15min centrifugation:
omm stable.
© Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:23 Pre-storage/pre-
> report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: (& TA'p/”,S’"f’/ centrifugation: | centrifugation: Nightingale Health* mean increase up to
post- Z on-fasting; 4°¢, 21°C 1.5, 24, 48h /() 0.85D.
i i eference, pre-
centrifugation; — Post-storage/ Post-storage/ Post-storage/post-
4°C; post- post- centrifugation:
Reference, centrifugation: centrifugation: stable.
post-storage: 4°C 0, 24h
no sample or
NMR analysis
delay
Aromatic Amino Acids
© Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
— al. 2016 and Fpost- heparin- centrifugation: centrifugation: CPMG, NOESY, (*H- centrifugation:
('_U o | 11 centrifugation; plasfna,. 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, Increase‘ at 22°C, 6h
> c Fasting; Post- (4°C, 22°C); J-res) / (U) (but Variable
c = Reference (pre- | centrifugation: | Post- Importance in
QO < centrifugation): | 570c centrifugation: Projection <1);
L 1h,22°C; ) o
o Reference 15min, 1h stable at 4°C, 1 and
6h.
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(post- Pre-storage/#post-
centrifugation): centrifugation:
15min stable.
*Anton et Pre-storage: Serum; Fasting; | Dryice, wetice, | 0,12, 24, 36h FIA-ESI-MS/MS, 19 Increase (at RT i.e.
al. 2015[8] 1:po_5F. . Fsiﬁ,ff)rr??cc:.max RT (22-24°C) Biocrates*/ (S) (males) 22-24°C)
centrifugation;
Breier et al. | Pre-storage: pre- Serum, Serum and Serum and ESI-LC-MS/MS, 22 EDTA-plasma:
2014[10] centrifugation; potassium EDTA-plasma: EDTA-plasma: MS/MS, Biocrates*/ increase only at
EDTA-plasma; | goc; 0,3,6,24h ) 21°C.
Fasting; EDTA-plasma: EDTA-plasma: Serum: increase.
Reference,
EDTA-plasma: 21°C 24h
centrifuged
immediately;
Reference,
serum: 0.5h,
21°C.
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: EDTA-plasma; centrifugation: centrifugation: Nightingale Health* mean increase up to
post- Non-fasting; 4°C, 21°C 1.5, 24, 48h /(M 1.25D;
. . Reference, pre-
centrifugation; storage: 1.5h, Post-storage/ Post-storage/ Post-storage/post-
40G; post- post- centrifugation:
Reference, centrifugation: centrifugation: serum, mean
post-storage: 4°C 0, 24h increase up to 1.15D
no sample or ol
NMR analysis EDTA-plasma,
delay decrease up to
0.45D.
Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. 2016 and #post- heparin- centrifugation: centrifugation: CPMG, NOESY, (*H- centrifugation:
[11] centrifugation; plasrna; 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, Increase at 22°C, 6h
IFaEidIf Post- (4°C, 22°C); J-res) / (U) (but Variable
Reference (pre- | centrifugation: | Post- Importance in
centrifugation): | 53ac centrifugation: Projection <1);
T2 15min, 1h stable at 4°C, 1 and
Reference ’ 6h
(post- .
centrifugation): Pre-storage/¥post-
15min centrifugation:
stable.
Breier et al. | Pre-storage: pre- Serum, Serum and Serum and ESI-LC-MS/MS, 22 EDTA-plasma:
2014[10] centrifugation; (PO EDTA-plasma: EDTA-plasma: MS/MS, Biocrates*/ increase only at
(] EDTA-plasma; | gac; 0,3,6,24h ) 21°C. Serum:
c Fasting; EDTA-plasma: EDTA-plasma: increase.
= Reference,
4] EDTA-plasma: 21°C 24h
2 centrifuged
>. immediately;
| Reference,
serum: 0.5h,
21°C.
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: EDTA"p/a,S’”""' centrifugation: | centrifugation: | Nightingale Health* mean increase up to
post- Non-fasting; | gor 570¢ 1.5, 24, 48h /() 0.550;
. X Reference, pre-
centrifugation; storage: 1.5h, Post-storage/ Post-storage/ Post-storage/post-
40C; post- post- centrifugation:
Reference, centrifugation: centrifugation: stable.
post-storage: 4°C 0, 24h
no sample or
NMR analysis
delay
Ketone bodies
- Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
© al. 2016 and *&_ heparin- centrifugation: centrifugation: CPMG, NOESY, (H- centrifugation:
"Q-,; o | [11] centrifugation; Eiimaf 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, decreasc.e at 22°C, 6h
o g Post- (4°C, 22°C); J-res) / (U) (but Variable
< Refer_ence ‘pre’ centrifugation: Importance in
centrifugation): | 5oc Projection <1);
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1h,22°C; Post- stable at 4°C, 1 and
Reference centrifugation: 6h.
(post- 15mi _ _
) ) min, 1h Pre-storage/#¥post
centr'fugat'on)' centrifugation:
15min stable.
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: ZDTA"’/?,S'"""' centrifugation: centrifugation: Nightingale Health* serum, mean
post- jog-rf:;c:g;;re— 4°C, 21°C 1.5, 24, 48h /(T) increase up to
centrifugation; storage: 1'. sh, Post-storage/ Post-storage/ 0.95D; EDTA-
40€; post- post- plasma, mean
Reference, centrifugation: centrifugation: decrease up to
post-storage: 4°C 0, 24h 0.95D.
no sample or Post-storage/post-
NMR analysis centrifugation:
delay g .
mean increase up to
0.55D.
Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. 2016 and #post- heparin- centrifugation: centrifugation: CPMG, NOESY, (H- centrifugation:
[11] centrifugation; pIasn"na,: 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, decrease at 22°C, 6h
Fasting; Post- (4°C, 22°C); J-res) / (U) (but Variable
Refer'ence ('pre— centrifugation: Post- Importance in
3 ii”;rz'::gat'on): 22°C centrifugation: Projection <1);
© Referen: 15min, 1h stable at 4°C, 1 and
L e
=) centrifugation): Pre-storage/#post-
= 15min centrifugation:
o) stable.
;. Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:23 Pre-storage/pre-
(o) report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
_E Post-storage: Zg:Af;’S/;;ma centrifugation: centrifugation: Nightingale Health* stable.
> post- Reforence g,;re_ 40, 21°C 1.5, 24, 48h /(M) Post-storage/post-
i centrifugation; storage: 1l. 5h, Post-storage/ Post-storage/ centrifugation:
CIU 40C; post- post- mean increase up to
- Reference, centrifugation: centrifugation: 0.4SD.
Q post-storage: 40C 0, 24h
o0 no sample or
NMR analysis
delay
Fluid Balance
Clark et al. Pre-storage: pre- Potassium 4°C, 21°C 0, 1-4, 7 days Clinical Chemistry / 12 Stable at 4°C (mean
2003 [4] centrifugation; EDTA;pIssma; (T) percentage change
on-fasting;
Reference: less than 0.5% per
centrifuged day); Increase more
immediately than 5% per day at
21°C.
Boyanton Pre-storage: pre Serum, lithium 25°C 0.5, 4,8, 16,24, | Clinical Chemistry / 10 Pre-storage/pre-
) et al. 2002 and Fpost- h:epann.-N 32, 40, 48, 56h (1) centrifugation:
c [5] centrifugation; faz:i':a_’ on Increase by 110% in
— & . plasma and 60% in
c Reference: 0.5,
o— 250C serum after 24h
"6 (possibly due to
Q interference of
S pseudo-creatinines
o in the assay).
Pre-storage/¥post-
centrifugation:
stable.
Oddoze et Pre-storage: pre- Serum, lithium 4°C, 25°C 0,2,4,6,24h Clinical Chemistry / 10 Stable.
al. 2012 [6] | centrifugation; heparin and m
. fluoride
plasma; Fasting
status not
specified;
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Serum
reference:
0.5h;
Plasma
reference:
centrifuged
immediately
Jobard et Pre-storage: pre Serum, Pre- Pre- (*H) NMR (1D, 96 Pre-storage/pre-
al. 2016 and *&_ heparin- centrifugation: centrifugation: CPMG, NOESY, (1H- centrifugation:
(11] T e plasfha; 4°C, 22°C 1h (4°C), 6h 13C) HSQC, STOCSY, decrease at 22°C, 6h
Fasting; Post- (4°C, 22°C); Jres) / (U) (but Variable
Refer_ence (_pre' centrifugation: Post- Importance in
centrifugation): | 530¢ centrifugation: Projection <1);
U220 15min, 1h stable at 4°C, 1 and
Reference ! 6h
(post- :
centrifugation): Pre-storage/#post-
15min centrifugation:
stable.
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: EDTA-plasma; | contrifugation: | centrifugation: Nightingale Health* stable.
post- Wiz 4°C, 21°C 1.5, 24, 48h /(T) Post-storage/post-
. X Reference, pre-
centrifugation; S 55, Post-storage/ Post-storage/ centrifugation:
4°C; post- post- mean increase up to
Reference, centrifugation: centrifugation: 0.4SD.
post-storage: 4°C 0, 24h
no sample or
NMR analysis
delay
Clark et al. Pre-storage: pre- Potassium 4°C, 21°C 0, 1-4, 7 days Clinical Chemistry / 12 Stable (mean
2003 [4] centrifugation; EDTA{plssm.a; (T) percentage change
R:gfj;;;g' less than 0.5% per
centrifuged day)
immediately
Boyanton Pre-storage: pre Serum, lithium 25¢°C 0.5, 4, 8,16, 24, | Clinical Chemistry / 10 Pre-storage/pre-
etal.2002 | and $post heparin- 32,40, 48,56h | (T) centrifugation:
[5] centrifugation; 22:{:;" Non- Increase after 24h
’ of 7%.
Reference: 0.5,
250C Pre-storage/#post-
centrifugation:
stable.
Oddoze et Pre-storage: pre- Serum, lithium 4°C, 25°C 0,2,4,6,24h Clinical Chemistry / 10 Stable.
al.2012[6] | centrifugation; :‘Iepafi" and (T
uoride
plasma; Fasting
status not
c specified;
— Serum
E reference:
=2 0.5h;
0 Plasma
E reference:
centrifuged
immediately
Bernini et Pre-storage: pre Serum (SST), Pre- Pre- (*H) NMR (1D, Pre:6 Pre-storage/pre-
al. 2011[7] and #post- potassium ' centrifugation: centrifugation: NOESY CPMG) / (U) Post:5 centrifugation:
centrifugation; EDTA-plasma; 4°C, 25°C 0-4h stable;
Fasting status Post- Post- ] :
not specified; 0s . . Pre storage/#&st
Reference: centrifugation: centrifugation: centrifugation:
centrifuged 25°C 0,6,12, 24h decrease.
immediately
(for serum
after 30 min)
and frozen
immediately
Current Pre-storage: pre- Serum, Pre-storage/ Pre-storage/ (*H) NMR (1D, Pre:23 Pre-storage/pre-
report centrifugation; potassium pre- pre- NOESY, CPMG), Post:25 centrifugation:
Post-storage: EDTA-plasma; | centrifugation: | centrifugation: Nightingale Health* stable at 4°C; mean
post- Non-fasting; 4°€, 21°C 1.5, 24, 48h /(M increase up to 0.65D
centrifugation; at 21°C;
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Reference, pre- | Post-storage/ Post-storage/ Post-storage/post-
sl;orage: 1.5h, post- post- centrifugation:
: ¢ centrifugation: centrifugation: stable.
eference, ' 40C 0, 24h
post-storage:
no sample or
NMR analysis
delay
Not $Barton et | Post-storage: Serum; Fasting | 4°C 0, 24, 36h (*H) NMR (1D, 40 Alterations in
applicable | 4 $post- Statlf:_”gt NOESY), ICL NPC* / proteins and protein
) centrifugation; speciiied; U fragments.
2008[17] & (L) g
Not Teahan et Pre-storage: pre Serum (pre- pre- 0.5,1,2,3h (*H) NMR (1D, 4 Pre-storage/pre-
applicable | 2l and #post- Cefl‘t)”f:ga“‘?“ centrifugation: NOESY, CPMG), ICL centrifugation:
N . only), heparin-
2006([18] centrifugation; plasma; Non- Ice, RT NPC* / (U) .stable overall on
fasting; post- ice.
Reference: 0.5h | centrifugation: Pre-storage/#$post-
RT centrifugation:
stable overall.
Changes in some
lipids and possibly
some low-
molecular-weight
metabolites.
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