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Supporting Tables, Figures and Methods
Supplemental Table S1. Candidate genes selected.
Gene Name Gene References

symbol

Genes that play, or are assumed to play, a role in lycopene and triglyceride metabolism in adipose

tissue

p-carotene 15,15’oxygenase-1 BCOI [1]
p-carotene 9,10’ oxygenase-2 BCO2 [2]
Cluster of Differentiation 36 CD36 [3]
ELOVL fatty acid elongase 5 ELOVLS (4]
GRAM domain containing 1A GRAMDIA [5.6]
GRAM domain containing 1C GRAMDIC [5.,6]
Low density lipoprotein receptor LDLR [7]
Lipase E LIPE [8]
Lipoprotein lipase LPL [9]
Monoglyceride lipase MGLL [10,11]
Polycystic kidney disease 1-like 2 PKDIL? [1]
Patatin-like Phospholipase Domain-containing 2 PNPLA?2 [8]
Peroxisome proliferator activated receptor gamma PPARG [12]
Scavenger receptor class B member 1 SCARBI [13]

Genes whose SNPs have been associated with circulating lycopene concentration in GWAS

ATP binding cassette subfamily B member 1 ABCBI [14]



Retinol dehydrogenase 12

SET domain containing 7

RDH]I?2

SETD7

[15]

[16]

Genes whose SNPs have been associated with the postprandial chylomicron lycopene or

triacylglycerol response in the same group of participants
ATP binding cassette subfamily G member 2
ATP binding cassette subfamily A member 1

ATP binding cassette subfamily G member 5

Apolipoprotein Al
Apolipoprotein A3
Apolipoprotein A4
Apolipoprotein AS
Apolipoprotein B
COBL-like 1

Chemokine (C-X-C motif) ligand 8
ELOVL fatty acid elongase 2
Fatty acid desaturase 1
Fatty acid desaturase 2
Fatty acid desaturase 3
Insulin induced gene 2
Insulin receptor substrate 1
Intestine specific homebox

Lipase, hepatic

ABCG2

ABCAl

ABCGS

APOAI

APOA3

APOA4

APOAS

APOB

COBLLI

CXCLS

ELOVL2

FADSI

FADS?

FADS3

INSIG2

IRS1

ISX

LIPC

[17,18]
[17-20]

[19]

[18]
[18]
[18]
[18,20]
[17-19]
[18]
[19]
[17-19]
[21]
[21]
[21]
[17,18]
[18]
[17-19,21]

[17-19]



Melanocortin 4 receptor

Microsomal triglyceride transfer protein
Niemann-Pick disease, type C1, gene-like 1
Pancreatic lipase

Retinal pigment epithelium-specific protein 65kDa
Solute carrier family 27, member 6

Superoxide dismutase 2, mitochondrial

Transcription factor 7 like 2

MC4R

MITP

NPCILI

PNLIP

RPE65

SLC2746

SOD2

TCF7L2

[18]
[17,18]
[17]
[17]
[18,19]
[17]
[17,19]

[19]




Supplemental Table S2A-B. Comparison between adipose tissue lycopene concentrations

measured at fast and 8 h after consumption of the 3 test meals.

A. Linear mixed model

Parameters? Numerator df  Denominator df F Sig.
Intercept 1 39.1 147.2 0.000
Sampling time (Fasting vs 8 h) 1 41.5 0.6 0.435
Type of Meal (Control vs 2 35.0 0.9 0.433
Vitamin E vs Tomato Puree)

Time * Type of Meal 2 38.7 1.7 0.188

aUnstructured linear mixed model. Adipose tissue lycopene concentrations measured at fast and

8 h after consumption of the 3 test meals were analyzed with linear mixed models, using a full

factorial design with meal (control, vitamin E and tomato puree) and time (fasting and 8 h post-

meal) as fixed within-subject variables and participant as the random variable. Of the 5 linear

mixed models tested, the unstructured model was selected based on Akaike’s Information

Criterion [22]

B. Paired #-test

Type of Meal Paired Differences t df Sig.
Mean SD SEM 95% CI
Lower Upper
Control Meal -23.7 286.5 49.1 -123.6 763  -0.5 33 0.6
Vitamin E Meal 20.3 290.5 51.3 -84.4 125.0 04 31 0.7
Tomato Puree Meal 78.2 319.3 53.2 -299 186.2 1.5 35 0.2

Abbr: df, degrees of freedom; sig, significance (p-value) for paired ¢-test.



Supplemental Table S3. Characteristics of the partial least squares regression models

generated.
Number of R?>  Adjusted R? after 100 R? after cross-  Cross-
predictors R? permutations® validation® validation-
ANOVA p-
value®
1002 0.85 1.11 0.53 0.79 4.18x 10714
36 0.79 -0.51 0.31 0.73 4.76 x 10712
30 0.77 0.19 0.27 0.70 2.63x 101
23 0.75 0.45 0.27 0.69 5.75x 10!
20 0.74 0.50 0.25 0.68 1.20 x 1010
19 0.73 0.51 0.26 0.67 2.02x 10710
18 0.73 0.53 0.24 0.67 2.58 x 10710
17 0.73 0.55 0.24 0.67 1.98 x 101
16 0.72 0.54 0.22 0.66 5.58 x 10-1°
14 0.69 0.54 0.19 0.62 3.28 x 10°
12 0.64 0.50 0.18 0.57 425x 108
10 0.60 0.48 0.16 0.53 2.79 x 107
7 0.52 0.42 0.12 0.40 3.76 x 10
5 049 042 0.08 0.34 247 x 10
3 0.38 0.33 0.06 0.32 4.64 x 10

The selected model is highlighted in bold font. All models had one component.
2 Model 1 includes fasting concentrations for HDL-C, total cholesterol and lycopene.
bSee Supplemental Figure S3 for further explanation of the procedure.

°See [23].



Supplemental Figure S1. Candidate SNP selection flowchart.

Selection of 43 candidate genes involved in
adipose tissue lycopene concentration

3786 SNPs in 43 candidate genes

603 SNPs removed HWE (chi-squared test, p<0.05), SNPs with a single genotype and SNPs
with a call rate <95% were removed

987 SNPs removed Tag SNPs selection and removal of SNPs in linkage disequilibrium (R>>0.8)

Classification by genetic models

(Additive and Dominant models)

Removal of SNPs with fewer than 5
1624 SNPs removed 413 SNPs removed

Additive: 572 SNPs Dominant: 1783 SNPs

A 4

Univariate filtering [ | removal of SNPs with p
>0.05

Partial least squares regression analysis




Supplemental Information: additional validations of the partial least squares (PLS)

regression model.

1) Leave-k-out cross-validation

The leave k-out validation procedure was based on Steyerberg et al. [24]. We tested the
robustness of our PLS regression model by randomly excluding k number of participants (k =
1,2, 3, 4) from the original dataset, creating a training set. The excluded participants were then
reintroduced to assess whether models trained without them could accurately predict their
adipose tissue lycopene concentrations. This process was repeated for each participant, ensuring
each was left out once (i.e., 43 times for k=1, 21 times for k=2, 14 times for k=3, and 10 times
for k=4).

The average relative prediction errors for the leave-k-out procedure are presented in
Supplemental Table S4. The error percentage remained relatively consistent, even when up to

4 participants were left out, indicating that the PLS regression model was fairly robust.

Supplemental Table S4. Average relative prediction error following the leave-k-out procedure.

Number of participants left out

%error  32.7 37.0 32.8 36.6 37.7




2) Regression coefficient stability testing following the leave-k-out procedure

We checked that the regression coefficients of the 17 SNPs from the selected model (Table 3)
remained unchanged (p>0.05; ANOVA) following the leave-k-out procedure described above.
Supplemental Figure S2 shows good stability of the regression coefficients with this

validation.
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Supplemental Figure S2: SNPs stability following the leave-k-out procedure. k participants (k = 1, 2, 3, 4) were randomly excluded from the
original dataset, creating a training subset. These participants were then reintroduced into the training set to assess the regression coefficients of
the 17 SNPs in the selected model. This process was repeated so that each participant was excluded once. One-way ANOVA performed on each
gene showed no significant differences between the full model and the four training subsets generated. Gene names are provided in Supplemental

Table S1.



3) R?and adjusted R? of the selected model after 100 permutations.

This procedure 1) evaluates the risk that the PLS regression model is spurious, meaning it
fits the current dataset well but fails to predict Y accurately for new observations, and 2) checks
for overfitting. To assess overfitting, the accuracy of the original model (measured by R? and
R? after cross-validation) was compared with the accuracy of 100 models generated by
randomly permuting the order of the Y matrix (adipose tissue lycopene concentration) for the
participants, while keeping the X matrix (genotypes at the selected SNPs) unchanged. A robust
model should never predict the permuted Y variables using the intact X variables. The results

of these permutations for the selected PLS regression model are shown in Supplemental

Figure S3.
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Supplemental Figure S3. The horizontal axis represents the correlation between the permuted
Y’s and the original ¥’s. The vertical axis represents the R? (dashed line and black triangles)

and R? after cross-validation (dashed line and squares) values obtained in the permuted models.
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Values of the original model are on the far right (at correlation = 1), values of the 100 Y-
permuted models are further to the left. The average R* after 100 permutations was 0.24. This
strongly supports the conclusion that the ability of the original, non-permuted model, to predict

the adipose tissue lycopene concentration is not due to chance.
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