

1

Title: Family income and polygenic scores are independently but not interactively associated with cognitive performance among youth genetically similar to European reference populations. 

Table of Contents

Supplemental Methods – Page 1
Supplemental Table 1: Variance Inflation Factor for primary models.
Supplemental Figure 1: Correlations Between SES and PGS variables

































Supplemental Methods

Genotyping, Quality Control, and Imputation. Saliva samples were genotyped on the Smokescreen array (Baurley et al., 2016) by the Rutgers University Cell and DNA Repository (). The Rapid Imputation and COmputational PIpeLIne for Genome-Wide Association Studies (RICOPILI; Lam et al., 2020) was used to perform quality control (QC) on the 11,099 individuals with available genetic data in ABCD Study release 3.0, using RICOPILI’s default parameters (genotyping call rate >98%, inbreeding coefficient (F)<±0.2, sex checks). The 10,585 individuals who passed these QC checks were then matched to broad self-reported racial groups using the ABCD Study parent survey. Of the 6,787 parents/caregivers indicating that their child’s race was only “white,” 5,561 of those individuals did not endorse any Hispanic ethnicity/origin. Next, variants were filtered to exclude those with missingness >2% and HWE p-value <1e-06. Using data from unrelated individuals (pi-hat≤0.2) and an LD pruned set of common (MAF>0.05) and non-palindromic SNPs (excluding MHC and chromosome eight inversion region), principal components analysis (PCA) was performed in RICOPILI using EIGENSTRAT (Price et al., 2006) to confirm the genetic ancestry of these individuals. This was done by merging the ABCD Study data with the 1000 Genomes reference panel, computing the means and standard deviations for the 1000 Genomes ancestry populations for the top 6 PCs, and establishing that the previously identified group of 5,561 participants were genetically similar to the 1000 Genomes European panel by assessing whether they fell within 3SDs of the mean for the top 6 PCs within this 1000 Genomes European reference population. After another round of QC on this subset of individuals, 5,556 individuals most genetically similar to the European reference population were retained. This subset was then imputed to the TOPMed imputation reference panel (Talium et al., 2021). Imputation dosages were converted to best-guess hard-called genotypes, and only SNPs with Rsq > 0.8,  MAF > 0.01, missingness < 0.1, and HWE p-values >1E-06 were kept for PRS analyses.
 
Polygenic Scoring. PRS-CS (Ge et al., 2019) and PLINK v2.0 (Chang et al., 2015) were used to compute polygenic scores (PGS). PRS-CS is a Bayesian polygenic prediction method that applies a continuous shrinkage prior to SNP effect estimates and infer posterior SNP weights. The 1000 Genomes European reference sample was used as the reference panel for LD. The PLINK –score command was used to calculate PGS for each individual by summing all variants weighted by the inferred posterior effect size.
 









 Supplementary Table 1. Variance Inflation Factor for primary models.

	Variables
	General Cognitive Ability
	Executive Function
	Learning and Memory
	Matrix Reasoning

	EA PGS
	1.50
	1.50
	1.50
	1.54

	EF PGS
	1.28
	1.28
	1.28
	1.27

	INT PGS
	1.91
	1.92
	1.92
	1.99

	INC
	1.18
	1.18
	1.18
	1.20

	NAdv
	1.13
	1.12
	1.13
	1.14


INC = Combined Family Income; NAdv = Neighborhood Advantage; PGS = Polygenic Score; EduA = educational attainment; cEF = common executive function; INT = intelligence. Values are variance inflation factor values from primary models.




























Supplemental Figure 1: Correlations Between SES and PGS variables
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