	BMI

	Ancestry
	GWAS Dataset Composition
	N
	Source

	EAS-like
	Taiwan Biobank + Biobank Japan
	256,450
	Chen et al, 2023

	EUR-like
	GIANT + UKBB
	~700,000
	Yengo et al, 2018

	PNS-like
	Native Hawaiians
	4,148
	Multi-Ethnic Cohort Study (MEC)

	T2D

	Ancestry
	GWAS Dataset Composition
	N
	Source

	EAS-like
	40 GWAS encompassing China, Hong Kong, Japan, Korea, Philippines, Singapore, Taiwan, USA
	427,504
	Suzuki et al, 2024

	EUR-like
	36 GWAS encompassing Denmark, Estonia, Finland, France, Germany, Greece, Iceland, Netherlands, Sweden, UK, USA, Various European countries
	1,812,017
	Suzuki et al, 2024

	PNS-like
	Native Hawaiians
	4,131
	Multi-Ethnic Cohort Study (MEC)
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Figure S1. Summary of GWAS datasets. GWAS summary statistics that were used to train PGS models for BMI (top) and T2D (bottom) for Native Hawaiians are visualized through Manhattan plots.
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Figure S2. Performance of the cross-ancestry PGS-CSx models for BMI among the Native Hawaiian and Samoan genetic validation sets. Different approaches to combine GWAS summary statistics from multiple ethnic populations using PRS-CSx was evaluated and compared across strata by PNS-like ancestries: < 30%, between 30% to 60%, and > 60%. Global ancestry estimates were previously calculated (16) using ADMIXTURE (v.1.3.0) in unsupervised mode, in combination with other MEC ethnic groups and the 1000 Genome Project reference populations. We found MEC-NH individuals at k = 4 exhibited known components of European (EUR)-like, East-Asian (EAS)-like, and African (AFR)-like ancestries (interpreted based on 1000 Genomes reference samples), as well as a component of ancestry that is unique to the MEC-NH, presumed to be Polynesian (PNS)-like in origin. Each PGS model was also validated in Samoans, who are taken as a largely-unadmixed representative of Western Polynesian ancestry. The PGS accuracy as measured by partial R2.
 




	BMI (ntest =1,226 )

	Model
	P-value
	Beta ± SE
	R2 [95% CI]
	Partial-R2 [95% CI]

	EAS + EUR
	4.13×10-35
	0.39 ± 0.03
	0.190 [0.160 to 0.240]
	0.119 [0.084 to 0.155]

	Meta (EAS+EUR)
	3.40×10-20
	0.33 ± 0.03
	0.141 [0.114 to 0.188]
	0.067 [0.067 to 0.098]

	Meta (EAS+EUR) + NH
	8.03×10-9
	0.29 ± 0.05
	0.104 [0.081 to 0.149]
	0.027 [0.027 to 0.049]

	EAS + EUR + NH
	9.51×10-11
	0.38 ± 0.06
	0.113 [0.089 to 0.158]
	0.034 [0.016 to 0.057]


[image: A graph of different colored bars  AI-generated content may be incorrect.] Figure S3. Comparison of cross-ancestry PGS models integrating GWAS information from two and three population groups using PRS-CSx. We applied PRS-CSx using GWAS summary statistics from two continental populations (EAS+EUR), or three populations (EAS+EUR+NH). We compared two additional approaches for constructing PGS prediction models for BMI: (1) Meta (EAS+EUR), which performs GWAS meta-analysis and then apply PRS-CS on the single GWAS summary statistics, and (2) Meta (EAS+EUR) + NH, which we combined the meta-analyzed summary statistics from (1) with that from NH-only for a cross-ancestry PGS model using PRS-CSx. The latter approach also incorporates information from three separate populations via meta-analysis. P-value and Beta denotes the effect size and associated p-value in a linear model where the PGS is the predicator. The linear model is: BMI ~ PGS + PC1+ ….+PC10, where partial R² represents the incremental variance explained by the PGS after adjusting for the first 10 genetic principal components.
[image: ]
Figure S4. Dietary patterns/behaviors across MEC participants by geographical location and race/ethnicity. We first applied principal components analysis (PCA) to the data after pruning the data for related variables (Supplementary Figure S6, bottom), and then projected the top 10 PCs down to two-dimensions with uniform manifold approximation and projection (UMAP). UMAP dimensionality reduction was implemented using the umap R package with default hyperparameters: 15 neighbors for local structure, Euclidean distance metric, minimum distance of 0.1 between embedded points, and effective scale of 1.0. We performed this procedure across all five ethnic groups of MEC individuals (n = 191,183), colored by recruitment area (Hawai‘i vs Los Angeles). Nearly all Native Hawaiians in MEC were recruited from Hawai‘i and most of African-American and Latinos participants in MEC were recruited in Los Angeles. Japanese and Whites are represented in both recruitment locations. There may be shared food consumption behaviors among those recruited in Los Angeles (African Americans, Latinos, and some of the Whites), as well as those recruited in Hawai‘i (Native Hawaiians, Japanese, and some of the Whites), indicating a pattern perhaps driven by food type accessibility that differed by geographical regions. A notable exception may be the Japanese in the MEC, who were more similar to each other regardless of the area they were recruited from, in contrast to, say, the Whites, consistent with a stronger influence of consistent cultural practices in food choices.	Comment by Charleston Chiang: renumber
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Figure S5. Correlation among dietary variables available in the Multi-Ethnic Cohort. The correlations among (top) all 520 diet variables and (bottom) pruned (n=220) diet variables in Native Hawaiians (N = 14,346). The pruned dataset removes randomly one variable among all pairs of variables correlated with R2 > 0.5.
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Figure S6. Association of BMI DDS with other binary disease outcome in Native Hawaiians. For each disease, cases were defined based on ICD-9 and ICD-10 codes in the Medicare claim data, following the Chronic Condition Warehouse database (Methods). The remaining individuals are assumed to be controls. The only exception is T2D, which was defined separately for this study (Methods). The associations were assessed after adjusting for age, sex, BMI, and first 10 PCs. 
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