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Supplementary Figures

Figure S1. Associations between diet components of MEDAS and MIND and overall
cancer risk (N=187,485).

Figure S2. Associations between MEDAS and MIND scores and overall cancer risk
stratified by basic characteristics (N=187,485).

Figure S3. Associations between MEDAS and MIND scores and 22 specific types of
cancer risk stratified by basic characteristics

Figure S4. Selection of metabolites in in training set (N=121,382).

Figure S5. Associations between the MEDAS and MIND scores, metabolites, and
overall cancer risk (N=85,669).

Figure S6. Flowchart of the study



Diet component HR (95%Cl) P

Green Leafy Vegetables —— 0.88 (0.85-0.90) 4.13x10-20
Other Vegetables — 0.86 (0.84-0.89) 2.06x10-2
Berries == 0.87 (0.85-0.89) 4.21x1023
Nuts —-— 0.96 (0.93-0.99) 0.006
Butter, margarine or cream ——= 1.12 (1.01-1.33) 3.20x1077
Cheese — 1.04 (1.01-1.07) 0.005
Whole grains —— 0.89 (0.85-0.93) 8.90x1077
Seafood (not fried) —— 0.90 (0.88-0.92) 8.99x10~"7
Legumes —— 0.90 (0.87-0.92) 2.44x10718
Poultry (not fried) -—-— 1.02 (0.99-1.04) 0.231

Red meat and products —— 1.04 (1.01-1.07) 0.005
Fast/fried foods . - 1.05 (1.04-1.07) 2.24x10""
Pastries and sweets —=— 1.07 (1.04-1.11) 3.56x107°
Wine —— 0.87 (0.85-0.89) 2.40x10723
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(a) Associations between diet components of MEDAS and overall cancer risk

Diet component HR (95%Cl) P

Vegetables —— I 0.88 (0.86-0.91) 1.99x10-18
Fruits — 0.85(0.83-0.87) 7.93x10°%°
Nuts o= 0.96 (0.95-0.98) 1.28x107°
Butter, margarine or cream —=— 1.08(1.05-1.12) 3.20x1077
Seafood (not fried) == 0.90 (0.88-0.92) 1.04x10-16
Legumes —— | 0.90 (0.88-0.92) 5.19x10°18
Poultry (not fried) —r-— 1.01 (0.98-1.05) 0.606
Red meat and products | —— 1.04 (1.01-1.07) 0.009
Pastries and sweets —=— 1.05(1.02-1.09) 0.003
Wine —— 0.89 (0.87-0.92) 1.46x10716
Sweetened or carbonated drinks == 0.88 (0.86-0.90) 9.43x10723
0.9 1| 1.1

0!8
(b) Associations between diet components of MIND and overall cancer risk

Figure S1. Associations between diet components of MEDAS and MIND and overall

cancer risk (N=187,485)
HR: hazard ratio; CI: confidence interval. The HR and 95%CI were estimated using
Cox regression with adjustment for covariates in model 3 (two-sided Wald test). The
gray dashed line represents the null (HR=1). Each point shows the point estimate of
HR from cox regression. Bars show 95%CI. Diet components of these two scores were
treated as continuous in the model. Source data are provided with this publication as a

Source Data file.



Subgroup

Sex
Female
Male
Female
Male

Diet Adherence N

MEDAS score
MEDAS score
MIND score
MIND score

Completion of full-time education

No
Yes
No
Yes

Family history of cancer

No
Yes
No
Yes
Smoking status
No
Yes
No
Yes
Alcohol drinking
No
Yes
No
Yes
BMI
<25
225
<25
225

MEDAS score
MEDAS score
MIND score
MIND score

MEDAS score
MEDAS score
MIND score
MIND score

MEDAS score
MEDAS score
MIND score
MIND score

MEDAS score
MEDAS score
MIND score
MIND score

MEDAS score
MEDAS score
MIND score
MIND score

101709
85776
101709
85776

80992
106493
80992
106493

138612
48873
138612
48873

106872
80613
106872
80613

11695
175790
11695
175790

69907
117578
69907
117578

Incidence

12437
13954
12437
13954

10825
15566
10825
15566

18667
7724
18667
7724

13582
12809
13582
12809

1511
24880
1511
24880

9092
17299
9092
17299

P for interaction

0.480

0.018

0.976

0.512

0.451

0.573

0.101

0.489

0.165

0.861

0.200

0.131

I T
0.8 085 0

T I
.9 0.95

I
1

HR (95%Cl)

0.900 (0.878-0.923)
0.884 (0.862-0.906)
0.918 (0.898-0.938)
0.880 (0.862-0.897)

0.894 (0.870-0.919)
0.895 (0.874-0.916)
0.903 (0.882-0.924)
0.896 (0.879-0.914)

0.898 (0.879-0.917)
0.885 (0.856-0.914)
0.901 (0.886-0.918)
0.892 (0.868-0.917)

0.877 (0.856-0.899)
0.902 (0.880-0.926)
0.890 (0.871-0.908)
0.899 (0.880-0.918)

0.873 (0.806-0.946)
0.897 (0.881-0.913)
0.917 (0.859-0.979)
0.899 (0.885-0.913)

0.902 (0.875-0.929)
0.885 (0.866-0.905)
0.908 (0.886-0.932)
0.889 (0.873-0.906)

Figure S2. Associations between MEDAS and MIND scores and overall cancer risk

stratified by basic characteristics (N=187,485)

BMI body mass index; HR: hazard ratio; CI: confidence interval; MEDAS:

mediterranean diet

adherence

screener;

MIND: Mediterranecan-DASH Diet

Intervention for Neurodegenerative Delay. The HR and 95%CI were estimated using

Cox regression, adjusting for covariates in model 3, and including the cross-product

term of MEDAS (or MIND) and the basic characteristics in multivariable regressions

(two-sided Wald test). The gray dashed line represents the null (HR =1). Each blue

point shows the point estimate of HR from cox regression. Bars show 95%C]I. Source

data are provided with this publication as a Source Data file



Figure S3. Associations between MEDAS and MIND scores and 22 specific types of
cancer risk stratified by basic characteristics

BMI: body mass index; HR: hazard ratio; CI: confidence interval, MEDAS:
mediterranean diet adherence screener; MIND: Mediterranean-DASH Diet
Intervention for Neurodegenerative Delay. The HR and 95%CI were estimated using
Cox regression, adjusting for covariates in model 3, and including the cross-product
term of MEDAS (or MIND) and the basic characteristics in multivariable regressions
(two-sided Wald test). The green color indicates MEDAS score, while the orange color
indicates MIND score. The green blue represents MEDAS score, and the orange blue
represents MIND score. The red box represents statistically significant interactions
between MEDAS (or MIND) and basic characteristics and the details results were
shown in Table S9. The sample size of study populations for each specific types of
cancer risk are as follows: Niead and neck cancer=161440; Nesophagus cancer=161401; Nyiomach
cancer=5 Neolorectal cancer=162960; Niiver cancer=161286; Neaibaidder cancer=161196; Npancreas
cancer=161529; Niung cancer=161094; Niaiignant metanoma=162154; Nireast cancer=161094; Nuserus
and cervix cancer=10141T; Novary cancer=161424; Nprostate cancer=165267; Niestis cancer=161137,
Nridney cancer=161596; Npiadder cancer=161466; Norain cancer=161382; Ninyroid cance=161230;
Nhodgkin ~ bymphoma=161135;  Nyuon-Hodgkin -~ tymphoma=1618T79;  Nuuitipte  myeloma=161457T;

Nieukemia=161513. Source data are provided with this publication as a Source Data file.
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(e) Shared metabolites of a 0of 0.5, 0.75, and 1 in ENM

Albumin A
Citrate
Omega-3 Fatty Acids @
Total Lipids in Large HDL 1 @
Creatinine 1 @
Free Cholesterol in IDL 1 @
Tyrosine @
Glucose 1
Total Cholines A
Total Lipids in VLDL {
Free Cholesterol in Very Small VLDL A @
Concentration of Large LDL Particles A @
3-Hydroxybutyrate 1 @
Acetoacetate | ®
Concentration of IDL Particles ®
@
@
@
@
®

Metabolites

Linoleic Acid 1
Sphingomyelins -
Acetone
Apolipoprotein A1 -
Total Lipids in Small VLDL A
Phosphoglycerides 1 L
0 5 10
Relative influence

(f) The top 10 shared metabolites selected by gradient boosting trees

Figure S4. Selection of metabolites in in training set (N=121,382).
ENM: elastic net model. (a-d) 10-fold cross-validation ENM Cox regression models
with a value of 0.25, 0.50, 0.75, and 1.00 were used to select metabolites. Metabolites
with coefficients not equal to zero were selected. (e¢) Venn plot was used to visually
display the shared metabolites with a values of 0.5, 0.75, and 1 in ENM (f) The Y-axis

represents the shared metabolites with o values of 0.5, 0.75, and 1 in ENM, while the



X-axis represents the relative influence of 10-fold cross-validation gradient boosting
trees using the Cox regression model as the underlying model. Source data are provided

with this publication as a Source Data file.
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(a) Association between metabolites and MEDAS score
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(b) Association between metabolites and MIND score
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Diet Adherence N Inicidence HR (95%Cl)
MEDAS score

Tertile 1 (0 [<4]) 32919 4167 .
Tertile 2 (4 [<6]) 25234 3328 —— E 0.836 (0.802-0.871)
Tertile 3 (6 [<11]) 27516 3630 —— 5 0.818 (0.774-0.866)
Continuous 85669 11125 - 0.944 (0.934-0.953)
MIND score
Tertile 1 (0 [<5.5]) 14040 1430 '
Tertile 2 (5.5 [<7.0]) 10698 1113 —— 0.892 (0.852-0.934)
Tertile 3 (7.0 [<13.5]) 11163 1131 —— E 0.798 (0.763-0.836)
Continuous 35901 3674 - 0.945 (0.934-0.956)
0!7 0!8 0|.9 1‘.0 111

(c) Associations between MEDAS and MIND score and overall cancer risk

Metabolites HR (95%CI) P FDR

Total Lipids in VLDL —— 0.962 (0.941-0.982) 3.40x10~4  3.78x10™
Total Cholines - 0.922 (0.905-0.940) 1.59x10-®  3.18x10-16
Omega-3 Fatty Acids . E 0.881 (0.864-0.898) 5.35x10-¥  5.35x10-%
Tyrosine - 0.925 (0.907-0.943) 1.86x10-'5  3.10x10-15
Glucose - 0.953 (0.935-0.970) 3.06x10~7  3.83x10~7
Citrate . 5 0.906 (0.889-0.924) 1.87x10-%  6.43x10°23
Creatinine - 0.971 (0.961-0.993) 0.023 0.035

Albumin | —=— 1.060 (1.037-1.083) 145x107  2.07x107
Free Cholesterol in IDL —— ! 0.904 (0.886-0.922) 1.93x10-%  6.43x10"23
Total Lipids in Large HDL . E 0.901 (0.880-0.922) 2.86x10-®  7.15x10-18

— T T T ] 1
0808509095 1 1.1

(d) Associations between metabolites and overall cancer risk
Figure S5. Associations between the MEDAS and MIND scores, metabolites, and
overall cancer risk (N=85,669)
(a-b) SE: standard error. Multivariable linear regression was used to obtain the S
coefficient and SE of the metabolites (two-sided Wald test). The Y-axis represents the
metabolites, while the X-axis represents f coefficient of these metabolites. The point
size represents the SE of these metabolites, the point color represents the p-value. (c)
HR: hazard ratio; CI: confidence interval; MEDAS: mediterrancan diet adherence
screener; MIND: Mediterranean-DASH Diet Intervention for Neurodegenerative Delay.
The HR and 95%CI were estimated using Cox regression with adjustment for covariates
in model 3 (two-sided Wald test). Each point shows the point estimate of HR from cox
regression. Bars show 95%CI. (d) FDR: false discovery rate. The HR and 95%CI of

metabolites (treated as continuous in model) were estimated using Cox regression with

11



adjustment for covariates in model 3 . Each point shows the point estimate of HR from
cox regression. Bars show 95%CI. FDR is an indicator used to adjust p-value and to
control for false detective rate in multiple hypothesis testing. Associations were
considered significant when FDR<0.05 (two-sided Wald test). Source data are provided

with this publication as a Source Data file.
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502,357 participants recruited

recruitment;

A,

Exclusion criterial:
(1) Diagnosed with cancer before

(2) Lost to follow-up;

(3) Missing information for
dietary assessment before the
onset of cancer;

(4) Insufficient information of
basic confounding factors.

Analysis for associations
between diet score and overall
cancer and 22 cancers
(N=187,485)

Exclusion criterial:

(1) Diagnosed with cancer before
recruitment;

(2) Lost to follow-up;

(3) Lipid-lowering drugs use before blood
collection;

(4) Missing information for baseline
NMR metabolites;

(5) Insufficient information of basic
confounding factors.

4

Analysis for associations
between identified NMR
mctabolites and overall cancer
and 22 cancers (N=202,303)

v

Mediation analysis of
metabolites in the associations
between diet score and overall

cancer (N=85,669)

Inclusion criterial:
Participants shared between the two studies.

Figure S6. Flowchart of the study
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