	Hyperparameter name
	Candidate values
	Optimal value (BMI)
	Optimal value (T2D)

	Batch size
	16, 32, 64,128
	64
	32

	Optimizer
	Adam, RMSProp, AdaMax, Adadelta, Adagrad, Ftrl
	RMSProp
	RMSProp

	Loss function
	None
	MSE
	Binary cross entropy

	Activation function (hidden layers)
	relu, gelu, swish, LeakyReLU, elu, selu, PReLU, tanh, softplus
	relu
	relu

	Activation function (output layer)
	None
	linear
	sigmoid


	Number of neurons (hidden layers)
	(16, 16, 16), (32, 32, 32), (64, 64, 64), (32, 32, 32, 32, 32, 32), (64, 64, 64, 64, 64, 64), (32, 32, 32, 32, 32, 32, 32, 32), (64, 64, 64, 64, 64, 64, 64, 64)
	(32, 32, 32, 32, 32, 32)
	(64, 64, 64, 64, 64, 64)

	Number of neurons (output layer)
	None
	1
	2



Table S1. Candidate and optimal values of the hyperparameters for neural network models predicting BMI and T2D. The columns 'Optimal value (BMI)' and 'Optimal value (T2D)' show the values of the hyperparameters in the models with the lowest validation loss for predicting BMI and T2D, respectively. 'None' in the 'Candidate values' column indicates that the corresponding optimal hyperparameters were determined by following common practices. For example, for predicting the binary outcome T2D, the activation function and number of neurons at the output layer are commonly set to sigmoid and 2, respectively.








	BMI (ntest =1226 )
	T2D (ntest =1218 )

	Model
	GWAS
	P-value
	Beta ± SE
	Partial-R2 [95% CI]
	OR
	P-value
	AUC
	Liability R2 [95% CI]

	PRS-CS
	EAS
	6.00×10-22
	0.26 ± 0.03
	0.074 [0.046 to 0.104]
	2.15 [1.70 to 2.89]
	2.54×10-8
	0.52
	0.049 [0.023 to 0.086]

	
	EUR
	1.26×10-27
	0.40 ± 0.04
	0.093 [0.062 to 0.126]
	2.59 [2.02 to 3.53]
	1.16×10-11
	0.63
	0.074 [0.040 to 0.116]

	
	NH
	2.68×10-9
	0.33 ± 0.05
	0.029 [0.014 to 0.051]
	1.56 [1.17 to 2.09]
	2.55×10-3
	0.56
	0.014 [0.002 to 0.037]

	PRS-CSx
	EAS+NH
	1.61×10-13
	0.39 ± 0.05
	0.044 [0.024 to 0.069]
	1.43 [1.12 to 1.85]
	7.69×10-3
	0.53
	0.011 [0.001 to 0.030]

	
	EUR+NH 
	2.12×10-11
	0.33 ± 0.05
	0.036 [0.019 to 0.061]
	1.71 [1.41 to 2.13]
	6.31×10-7
	0.62
	0.039 [0.015 to 0.072]

	
	EAS+EUR
	4.13×10-35
	0.39 ± 0.03
	0.119 [0.084 to 0.155]
	2.29 [1.90 to 2.86]
	7.80×10-14
	0.64
	0.090 [0.055 to 0.133]

	BridgePRS
	EAS+NH
	1.69×10-15
	0.22 ± 0.03
	0.051 [0.030 to 0.077]
	1.20 [1.06 to 1.35]
	3.87×10-3
	0.56
	0.013 [0.001 to 0.034]

	
	EUR+NH 
	2.31×10-19
	0.25 ± 0.03
	0.065 [0.039 to 0.094]
	1.26 [1.10 to 1.43]
	5.41×10-4
	0.58
	0.019 [0.003 to 0.043]

	
	EAS+EUR
	7.16×10-29
	0.35 ± 0.03
	0.098 [0.065 to 0.132]
	1.78 [1.55 to 2.11]
	4.68×10-14
	0.65
	0.092 [0.054 to 0.138]



Table S2.   PGS accuracy on BMI and T2D across different PGS models. All BMI PGS were adjusted for the first 10 PCs. T2D PGS were adjusted for the age, sex, BMI, and first 10 PCs. PGS models were validated in held-out sample of Native Hawaiians that were not used in generating the GWAS dataset.













	Model  
	OR (95%CI)
	P-value
	AUC
	Liability R2(95%CI)

	T2D incidence in <=5 yrs (n=535)
	0.94 (0.82 to 1.03)
	0.28
	0.54
	0.0043 (2.71×10-5 to 0.03)



Table S3. Association between T2D diet score and incident T2D. Diet score associations with incident type 2 diabetes within 5 years from the baseline in Native Hawaiians (n=535). The diet score was trained using random forest. Odd ratios (OR) and liability R2 for T2D were adjusted for age, sex, BMI, and daily energy intake (kcal/day). AUC= area under the receiver operating characteristic curve. Note that the T2D diet score is not significantly associated with incident T2D in this case.

















	(a). BMI

	n=4,946
	Variables
	Beta
	P-value
	Partial R2
	Adjusted R2

	Model 1
	PGS
	0.39
	6.80 x10-134
	0.12
	0.21

	Model 2
	Diet Score
	0.36
	1.36 x10-131
	0.11
	0.21

	Model 3
	PGS
	0.35
	3.98 x10-119
	0.10
	0.29

	
	Diet Score
	0.32
	5.12 x10-116
	0.10
	

	Model 4
	PGS
	0.35
	4.20 x10-119
	0.10
	0.29

	
	Diet Score
	0.32
	5.46 x10-116
	0.10
	

	
	PGS×Diet Score
	-6.25
	0.96
	5.53 x10-7
	

	Model 5
	PGS 
	0.36
	2.41 x10-120
	0.10
	0.28

	
	Diet Score quartile 2
	0.27
	1.89 x10-14
	1.18 x10-2
	

	
	Diet Score quartile 3
	0.51
	5.35 x10-47
	4.12 x10-2
	

	
	Diet Score quartile 4
	0.77
	3.69 x10-88
	7.73 x10-2
	

	Model 6
	PGS 
	0.36
	3.88 x10-42
	0.04
	0.28

	
	Diet Score quartile 2
	0.27
	3.94 x10-14
	0.01
	

	
	Diet Score quartile 3
	0.51
	2.59 x10-46
	0.04
	

	
	Diet Score quartile 4
	0.77
	1.50 x10-86
	0.08
	

	
	PGS × Diet Score quartile 2
	1.66x10-3
	0.96
	4.76 x10-7
	

	
	PGS × Diet Score quartile 3
	-1.22x10-2
	0.73
	2.49 x10-5
	

	
	PGS × Diet Score quartile 4
	-3.12x10-3
	0.93
	1.64 x10-6
	



	(b). BMI

	Comparison
	Models Compared
	df
	χ²
	p-value
	Δ R²

	Model 1 vs Model3
	PGS vs PGS + diet score
	1
	528.88
	4.95×10-117
	0.0795

	Model 2 vs Model3
	Diet vs PGS + diet score
	1
	542.69
	4.89×10-120
	0.0817

	Model 1 vs Model4
	PGS vs PGS + diet score + PGS×diet score
	2
	528.89
	1.42×10-115
	0.0795

	Model 2 vs Model4
	Diet vs PGS + diet + PGS×diet score
	2
	542.70
	1.42×10-118
	0.0817

	Model 3 vs Model4
	Additive vs Interaction
	1
	0.0085
	0.93
	1.21×10-6

	Model 1 vs Model5
	PGS vs PGS + diet score (quartiles)
	3
	438.77
	8.83×10-95
	0.0665

	Model 2 vs Model5
	Diet vs PGS + diet score (quartiles)
	3
	452.59
	8.97×10-98
	0.0688

	Model 1 vs Model6
	PGS vs PGS + diet score (quartiles) + PGS×diet score (quartiles)
	6
	438.98
	1.16×10-91
	0.0666

	Model 2 vs Model6
	Diet vs PGS + diet score (quartiles) + PGS×diet score (quartiles)
	6
	452.79
	1.23×10-94
	0.0688

	Model 4 vs Model6
	Continuous vs Categorical
	4
	89.91
	1.37×10-18
	-0.0129

	Model 5 vs Model6
	Additive vs Interaction 
	3
	0.2045
	0.98
	2.97×10-5


Table S4. Regression models incorporating both polygenic score and diet score in Native Hawaiians for BMI. a).  Relationship and predictive power of both PGS and diet score were assessed by estimating their individual effects on BMI as the main predictor or jointly in the same model while controlling for covariates and potential confounding (smoking status, physical activity, education level, daily energy intake (kcal/day) and first 10 PCs). Diet variable was treated as both continuous and categorical variables. Potential interaction effects of PGS and diet score on BMI was also evaluated by adding a multiplicative interaction term in regression model; b). Model comparisons were performed using the log-likelihood ratio test. ΔR² indicates the changes in adjusted R2 between the more complex model to the simpler model.

















	(a). T2D

	n=4,383
	Variables
	OR [95% CI]
	P-value
	Liability R2 [95% CI]
	AUC

	Model 1
	PGS
	1.71 [1.59 to 1.86]
	4.29 x10-41
	0.0830 [0.061 to 0.108]
	0.7295

	Model 2
	Diet Score
	1.17 [1.09 to 1.26]
	3.19 x10-5
	0.008 [0.002 to 0.017]
	0.7042

	Model 3
	PGS
	1.72 [1.59 to 1.86]
	5.19 x10-41
	0.0825 [0.060 to 0.107]
	0.7312

	
	Diet Score
	1.03 [1.02 to 1.03]
	3.81 x10-5
	
	

	Model 4
	PGS
	1.72 [1.59 to 1.87]
	3.02 x10-41
	0.083 [0.060 to 0.107]
	0.7322

	
	Diet Score
	1.18 [1.09 to 1.27]
	3.73 x10-5
	
	

	
	PGS × Diet Score
	0.92 [0.85 to 0.98]
	1.75 x10-2
	
	

	Model 5
	PGS 
	1.72 [1.59 to 1.86]
	2.64 x10-41
	0.083 [0.061 to 0.108]
	0.7312

	
	Diet Score quartile 2
	1.16 [0.96 to 1.40]
	0.12
	
	

	
	Diet Score quartile 3
	1.23 [1.02 to 1.49]
	0.03
	
	

	
	Diet Score quartile 4
	1.52 [1.23 to 1.88]
	8.26 x10-5
	
	

	Model 6
	PGS 
	2.04 [1.79 to 2.38]
	3.17 x10-19
	0.038 [0.026 to 0.054]
	0.7320

	
	Diet Score quartile 2
	1.15 [0.95 to 1.38]
	0.14
	
	

	
	Diet Score quartile 3
	1.22 [1.01 to 1.48]
	0.04
	
	

	
	Diet Score quartile 4
	1.55 [1.27 to 1.91]
	1.00 x10-4
	
	

	
	PGS × Diet Score Q2
	0.83 [0.68 to 1.02]
	0.06
	
	

	
	PGS × Diet Score Q3
	0.79 [0.65 to 0.97]
	0.02
	
	

	
	PGS × Diet Score Q4
	0.84 [0.68 to 1.03]
	0.04
	
	



	(b). T2D

	Comparison
	Models Compared
	df
	χ²
	p-value
	Δ R2

	Model 1 vs Model3
	PGS vs PGS + diet score
	1
	16.89
	3.97x10-5
	0.0028

	Model 2 vs Model3
	Diet vs PGS + diet score
	1
	192.79
	7.83x10-44
	0.0324

	Model 1 vs Model4
	PGS vs PGS + diet + PGS×diet score
	2
	22.71
	1.17x10-5
	0.0038

	Model 2 vs Model4
	Diet vs PGS + diet + PGS×diet score
	2
	198.61
	7.44x10-44
	0.0334

	Model 3 vs Model4
	Additive vs Interaction
	1
	5.83
	0.0158
	0.001

	Model 1 vs Model5
	PGS vs PGS + diet score(quartiles)
	3
	15.92
	0.0012
	0.0027

	Model 2 vs Model5
	Diet vs PGS + diet score(quartiles)
	3
	191.82
	2.47x10-41
	0.0323

	Model 1 vs Model6
	PGS vs PGS + diet score(quartiles) + PGS×diet score(quartiles)
	6
	23.09
	7.68x10-4
	0.0039

	Model 2 vs Model6
	Diet vs PGS + diet score(quartiles) + PGS×diet score(quartiles)
	6
	198.99
	3.11x10-40
	0.0335

	Model 4 vs Model6
	Continuous vs Categorical
	4
	0.38
	0.9844
	1.00 x10-4

	Model 5 vs Model6
	Additive vs Interaction 
	3
	7.17
	0.0667
	0.0012




Table S5. Logistic regression models for polygenic score and diet score in Native Hawaiians on T2D. a). The relationship and predictive power of both PGS and diet score were assessed by estimating their individual effects on T2D as the main predictor or independent variable and as a covariate to each other controlling for other covariates and potential confounding. Diet variable was treated as both continuous and categorical variables. The combined effect of PGS and diet score on T2D was evaluated by adding a multiplicative interaction term in logistic regression model; b). Each logistic regression model was compared to each other applying the log-likelihood test. All models for T2D were adjusted for age, sex, BMI, smoking status, physical activity, education level, daily energy intake (kcal/day), and first 10 PCs. 

















	Phenotype
	P-value
	Ncase
	Ncontrol
	OR [95% CI]

	Anemia
	3.76 ×10-3
	1760
	1800
	1.12 [1.03 to 1.21]

	Chronic Kidney Disease
	3.01 ×10-6
	1556
	1989
	1.20 [1.12 to 1.31]

	Ischemic Heart Disease
	1.33 ×10-4
	1627
	1944
	1.17 [1.08 to 1.27]

	Stroke
	7.14 ×10-4
	 561
	2921
	1.20 [1.08 to 1.34]

	T2D
	1.17 ×10-7
	1898
	2734
	1.21 [1.13 to 1.30]



Table S6. The association of BMI DDS with other disease endpoints. Only diseases with significant association after correcting for multiple testing burden (0.05 / 24 traits = 2.1x10-3) were shown. Anemia was included as its p-value was very close to the threshold. Please refer to Supplementary Figure S6 for the complete association results.




	Mediator: BMI

	Disease
	N
	
	Estimate [95% CI]
	P-value

	Anemia
	3560
	Total Effect
	0.0419 [0.0252 to 0.0583]
	<0.0001

	
	
	ACME
	0.0143 [0.0074 to 0.0209]
	<0.0001

	
	
	ADE
	0.0276 [0.0101to 0.0457]
	<0.0001

	
	
	Prop. Mediated
	0.3420 [0.1669 to 0.6116]
	<0.0001

	
	
	
	
	

	Chronic Kidney Disease
	3545
	Total Effect
	0.0752 [0.0570 to 0.0925]
	<0.0001

	
	
	ACME
	0.0242[0.0172 to 0.0317]
	<0.0001

	
	
	ADE
	0.0509 [0.0317 to 0.0691]
	<0.0001

	
	
	Prop. Mediated
	0.3229 [0.2149 to 0.4784]
	<0.0001

	
	
	
	
	

	Ischemic Heart Disease
	3571
	Total Effect
	0.0561 [0.0397 to 0.0743]
	<0.0001

	
	
	ACME
	0.0201 [0.0135 to 0.0267]
	<0.0001

	
	
	ADE
	0.0360 [0.0178 to 0.0558]
	<0.0001

	
	
	Prop. Mediated
	0.3591 [0.2168 to 0.5726]
	<0.0001

	
	
	
	
	

	Stroke
	3482
	Total Effect
	0.0263 [0.0121 to 0.0412]
	<0.0001

	
	
	ACME
	0.0035 [-0.0016 to 0.0084]
	0.188

	
	
	ADE
	0.0228 [0.0072 to 0.0386]
	<0.0001

	
	
	Prop. Mediated
	0.1333[-0.0568 to 0.4400]
	0.188

	
	
	
	
	

	T2D
	4632
	Total Effect
	0.0959 [0.0782 to 0.1123]
	<0.0001

	
	
	ACME
	0.0500[0.0433 to 0.0567]
	<0.0001

	
	
	ADE
	0.0458 [0.0275 to 0.0633]
	<0.0001

	
	
	Prop. Mediated
	0.5216 [0.4253 to 0.6562]
	<0.0001

	
	
	
	
	

	Mediator: CRP

	Disease
	N
	
	Estimate [95% CI]
	P-value

	Anemia
	1283
	Total Effect
	0.0132 [-0.0154 to 0.0489]
	0.42

	
	
	ACME
	0.0002 [-0.0012 to 0.0026]
	0.82

	
	
	ADE
	0.0130 [-0.0155 to 0.0496]
	0.44

	
	
	Prop. Mediated
	0.0136 [-1.1520 to 0.5578]
	0.92

	
	
	
	
	

	Chronic Kidney Disease
	1273
	Total Effect
	0.0299 [0.0049 to 0.0664]
	0.04

	
	
	ACME
	0.0010 [-0.0007 to 0.0041]
	0.28

	
	
	ADE
	0.0289 [0.0033 to 0.0642]
	0.04

	
	
	Prop. Mediated
	0.0341 [-0.0363 to 0.2247]
	0.32

	
	
	
	
	

	Ischemic Heart Disease
	1290
	Total Effect
	0.0096 [-0.0195 to 0.0387]
	0.60

	
	
	ACME
	0.0011 [-0.0005 to 0.0038]
	0.24

	
	
	ADE
	0.0085 [-0.0210 to 0.0379]
	0.64

	
	
	Prop. Mediated
	0.1162 [-1.3122 to 0.6877]
	0.72

	
	
	
	
	

	Stroke
	1245
	Total Effect
	0.0373 [0.0089 to 0.0652]
	<0.0001

	
	
	ACME
	-0.0009 [-0.0026 to 0.0005]
	0.22

	
	
	ADE
	0.0382 [0.0092 to 0.0663]
	<0.0001

	
	
	Prop. Mediated
	-0.0247 [-0.1066 to 0.0147]
	0.22

	
	
	
	
	

	T2D
	1879
	Total Effect
	0.0319 [0.0092 to 0.0604]
	<0.0001

	
	
	ACME
	0.0022 [5.9208×10-5 to 0.005]
	0.06

	
	
	ADE
	0.0297 [0.0059 to 0.0593]
	0.02

	
	
	Prop. Mediated
	0.0068 [0.0282 to 0.3688]
	0.06

	
	
	
	
	

	Mediator: LDL

	Disease
	N
	
	Estimate [95% CI]
	P-value

	Anemia
	1277
	Total Effect
	0.0225 [-0.0119 to 0.0518]
	0.12

	
	
	ACME
	-1.5875×10-5 [-7.7907×10-4 to 0.0010]
	0.86

	
	
	ADE
	0.0225 [-0.0123 to 0.0518]
	0.12

	
	
	Prop. Mediated
	-7.0475×10-4 [-0.0289 to 0.0643]
	0.94

	
	
	
	
	

	Chronic Kidney Disease
	1268
	Total Effect
	0.0444 [0.0144 to 0.0728]
	<0.0001

	
	
	ACME
	-0.0001 [-0.0024 to 0.0015]
	0.92

	
	
	ADE
	0.0445 [0.0148 to 0.0719]
	<0.0001

	
	
	Prop. Mediated
	-0.0033 [-0.0871 to 0.0283]
	0.92

	
	
	
	
	

	Ischemic Heart Disease
	1285
	Total Effect
	0.0212 [-0.0051 to 0.0477]
	0.17

	
	
	ACME
	1.5875×10-5 [-9.9328×10-4 to 0.0011]
	0.98

	
	
	ADE
	0.0212 [-0.0052 to 0.0481]
	0.14

	
	
	Prop. Mediated
	9.1195 [-0.1737 to 0.2254]
	1.00

	
	
	
	
	

	Stroke
	1248
	Total Effect
	0.0401 [0.0116 to 0.0667]
	<0.0001

	
	
	ACME
	-2.3742×10-6 [-5.9467×10-4 to 9.1074×10-4]
	0.84

	
	
	ADE
	0.0401 [0.0114 to 0.0667]
	<0.0001

	
	
	Prop. Mediated
	-5.9182×10-5 [-0.0119 to 0.0431]
	0.84

	
	
	
	
	

	T2D
	1806
	Total Effect
	0.0318 [0.0179 to 0.0607]
	0.02

	
	
	ACME
	-4.6180×10-5 [-4.253×10-4 to 5.9714×10-4]
	0.96

	
	
	ADE
	0.0319 [0.0184 to 0.0609]
	0.02

	
	
	Prop. Mediated
	-0.0015 [-0.0238 to 0.0166]
	0.98

	
	
	
	
	

	Mediator: HDL

	Disease
	N
	
	Estimate [95% CI]
	P-value

	Anemia
	1282
	Total Effect
	0.0269 [-0.0087 to 0.0527]
	0.18

	
	
	ACME
	-0.0009 [-0.0049 to 0.0020]
	0.56

	
	
	ADE
	0.0278 [-0.0081 to 0.0535]
	0.18

	
	
	Prop. Mediated
	-0.0338 [-0.9396 to 0.3865]
	0.66

	
	
	
	
	

	Chronic Kidney Disease
	1274
	Total Effect
	0.0467 [0.0206 to 0.0771]
	<0.001

	
	
	ACME
	0.0028 [0.0003 to 0.0062]
	0.02

	
	
	ADE
	0.0439 [0.0192 to 0.0748]
	<0.001

	
	
	Prop. Mediated
	0.0603 [0.0076 to 0.1533]
	0.02

	
	
	
	
	

	Ischemic Heart Disease
	1291
	Total Effect
	0.0222 [-0.0128 to 0.0544]
	0.24

	
	
	ACME
	0.0014 [-0.0006 to 0.0047]
	0.20

	
	
	ADE
	0.0208 [-0.0151 to 0.0521]
	0.24

	
	
	Prop. Mediated
	0.0650 [-0.4302 to 0.7218]
	0.32

	
	
	
	
	

	Stroke
	1253
	Total Effect
	0.0406 [0.0163 to 0.0649]
	0.02

	
	
	ACME
	0.0020 [-5.8239×10-6 to 0.0054]
	0.06

	
	
	ADE
	0.0387 [0.0118 to 0.0637]
	0.02

	
	
	Prop. Mediated
	0.0482 [-0.0044 to 0.1770]
	0.08

	
	
	
	
	

	T2D
	1816
	Total Effect
	0.0367 [0.0117 to 0.0652]
	<0.0001

	
	
	ACME
	0.0014 [-0.0011 to 0.0034]
	0.36

	
	
	ADE
	0.0353 [0.0100 to 0.0637]
	<0.0001

	
	
	Prop. Mediated
	0.0372 [-0.0262 to 0.1597]
	0.36

	
	
	
	
	

	Mediator: Triglyceride

	Disease
	N
	
	Estimate [95% CI]
	P-value

	Anemia
	1282
	Total Effect
	0.0212 [-0.0060 to 0.0511]
	0.20

	
	
	ACME
	0.0009 [-0.0014 to 0.0044]
	0.34

	
	
	ADE
	0.0204 [-0.0079 to 0.0499]
	0.20

	
	
	Prop. Mediated
	0.0408 [-0.3188 to 0.5523]
	0.46

	
	
	
	
	

	Chronic Kidney Disease
	1272
	Total Effect
	0.0447 [0.0198 to 0.0808]
	<0.0001

	
	
	ACME
	0.0016 [-0.0002 to 0.0040]
	0.16

	
	
	ADE
	0.0432 [0.0164 to 0.0792]
	<0.0001

	
	
	Prop. Mediated
	0.0352 [-0.0038 to 0.1335]
	0.16

	
	
	
	
	

	Ischemic Heart Disease
	1289
	Total Effect
	0.0211 [-0.0098 to 0.0507]
	0.16

	
	
	ACME
	0.0016 [-0.0004 to 0.0041]
	0.24

	
	
	ADE
	0.0196 [-0.0111 to 0.0495]
	0.16

	
	
	Prop. Mediated
	0.0735 [-0.1750 to 0.3818]
	0.36

	
	
	
	
	

	Stroke
	1252
	Total Effect
	0.0389 [0.0151 to 0.0675]
	<0.0001

	
	
	ACME
	0.0008 [-0.0007 to 0.0027]
	0.32

	
	
	ADE
	0.0381 [0.0141 to 0.0669]
	<0.0001

	
	
	Prop. Mediated
	0.0206 [-0.0244 to 0.0842]
	0.32

	
	
	
	
	

	T2D
	1814
	Total Effect
	0.0336 [0.0124 to 0.0615]
	0.02

	
	
	ACME
	0.0042 [0.0004 to 0.0082]
	0.02

	
	
	ADE
	0.0294 [0.0093 to 0.0575]
	0.06

	
	
	Prop. Mediated
	0.1256 [0.0095 to 0.3515]
	0.04



Table S7. Potential mediators in Native Hawaiians. For the outcome phenotypes in which a significant association was observed between the BMI diet score and outcome, we tested the potential indirect effects of BMI diet score on disease phenotypes through mediation analysis with two categories of potential mediators: (1) BMI, as a proximal mediator directly on the diet score–disease pathway, and (2) biomarkers reflecting inflammation (C-reactive protein) and lipid pathways (low- and high-density lipoproteins, and triglycerides). For BMI mediation, the mediator model regressed BMI on diet score and covariates (age, sex, daily energy intake, and first 10 PCs), and the outcome model regressed disease on BMI, diet score, and the same covariates; BMI was not additionally adjusted as a covariate. For biomarker mediation, the mediator model regressed each biomarker on diet score, BMI, and the same covariates, and the outcome model additionally included BMI as a covariate. The mediation analysis estimated total effect, which sums up direct and indirect effect of diet score, average causal mediated/indirect effect (ACME) of the mediator, average direct effect (ADE) of diet score, and proportion of mediated effect. Marginal effects of each mediator on disease phenotype, expressed as odds ratios adjusted for diet score, age, sex, BMI (biomarker models only), daily energy intake (kcal/day), and the first 10 PCs, are reported in Supplementary Table S7.















	Disease
	N
	Variable
	OR [95% CI]
	P-value

	T2D
	1879 (ncase=505)
	CRP
	1.1394 [1.0693 to 1.2145]
	5.87×10-5

	T2D
	1814 (ncase=507)
	Triglyceride
	1.2330 [1.1547 to 1.3173]
	4.35×10-10

	Chronic Kidney Disease
	1274 (ncase=502)
	HDL
	0.9186 [0.8488 to 0.9938]
	0.04

	Stroke
	1253 (ncase=197)
	HDL
	0.9216 [0.8364 to 1.0150]
	0.10



Table S8. The marginal association of suggestive mediator with the disease endpoints. For each mediator-disease pair that showed suggestive mediation effect in Table 5, we tested the marginal association here.









