Supplementary Materials

Table S1: Number of SNPs included at each PRS Af4« calculated at different GWAS p-value
thresholds. AUC area together with p-value of each PRS derived from a logistic regression with
SCD as outcome, adjusted for PC1 and PC2.

PRS pT Number of SNPs AUC p-value
PRS 5e-5 30 0.566 0.040
PRS 0.0001 57 0.581 0.024
PRS 0.001 546 0.547 0.112
PRS 0.01 3879 0.550 0.104
PRS 0.05 13957 0.535 0.186
PRSO0.1 23399 0.538 0.164
PRS 0.2 38349 0.527 0.214
PRS 0.3 49846 0.541 0.144
PRS 0.4 59148 0.542 0.140
PRS 0.5 66573 0.531 0.202

Table S2: Number of SNPs included at each PRS Tau calculated at different GWAS p-value
thresholds. AUC area together with p-value of each PRS derived from a logistic regression with
SCD as outcome, adjusted for PC1 and PC2.

PRS pT Number of SNPs AUC p-value
PRS 5e-8 21 0.578 0.028
PRS 5e-5 92 0.569 0.038
PRS 0.0001 144 0.534 0.180
PRS 0.001 1012 0.560 0.046
PRS 0.01 6906 0.528 0.204
PRS 0.05 25193 0.529 0.201
PRS 0.1 41878 0.522 0.242
PRS 0.2 67150 0.543 0.128
PRS 0.3 86412 0.532 0.176
PRS 0.4 101834 0.535 0.182
PRS 0.5 114769 0.533 0.178

Genotyping and Imputation in HELIAD

Genome-wide genotyping was performed at Life & amp Brain facilities (Germany)
using the Illumina Infinium Global Screening Array and calling was generated by the “centre
national de recherche en génétique humaine” (Evry, France) using the data generated by the
centers involved in genotyping (Life & amp Brain, CNRGH and Erasmus Medical Center).

Briefly, variants included in the removal marker list by Illumina were excluded and
only variants for which the full-length probes aligned uniquely on GRCh38 genome without
mismatches were kept. Variant intensity quality control was conducted for all autosomal

variants, according to established thresholds, while sex-check was performed using chrX



variants [1]. Samples with missingness > 0.05, sex inconsistencies or with heterozygosity rate
that deviated > + 6 Standard Deviation (SD) from the mean, were excluded. To identify
population outliers, we ran Principal Component Analysis, using as reference dataset the 1000
Genome population and the combined dataset was projected onto two dimensions, using
flashPCAZ2 [2]. To control for cryptic relatedness, we excluded one individual from each pair of
samples with a kinship coefficient more than 0.125 (cut-off for second-degree relatives),
yielding a final sample size of 1251 unrelated individuals. We excluded variants with a
missingness >0.05 in at least one genotyping center or having a differential missingness test
P<10-'. The Hardy-Weinberg equilibrium tests (p<5e¥) were performed only in controls and
for each genotyping center/country separately.

To improve the accuracy of imputation, we compared the frequencies of variants (Chi
Square test) against two reference panels, the population of the Haplotype Reference
Consortium r1.1 (HRC) [3] excluding samples from the 1000 Genomes and the Finnish and the
non-Finnish population of Genome Aggregation Database v3 (gnomAD) [4]. Variants showing
a x2>3,000 in both HRC and gnomAD or in one reference panel without being present in the
other were excluded. Finally, GWASs were performed between controls across genotyping
centers to assess frequency differences between genotyping centers, using SNPTEST [5], under
an additive model and adjusting on associated Principal Components. Variants with a
Likelihood Ratio Test of p <10~ were excluded. Furthermore, we removed ambiguous variants
with Minor Allele Frequency (MAF) > 0.4 and we kept only one copy of any duplicated
variants, prioritizing the one with the lowest missingness. All qualified samples and variants
were imputed on Michigan Imputation Server (v1.2.4) [6], using the TOPMed Freeze 5
reference panel. Phasing and imputation were performed using EAGLE v2.4 [7] and Minimac4

v4-1.0.2 software, respectively.

Polygenic Risk Score (PRS) Calculation

In the HELIAD genotype data and prior to PRS calculation, imputed SNPs dosages for
a total of 5,611,082 SNPs, with MAF>0.05, call rate >95% and imputation quality score >0.4 were
converted to best-guess genotypes (with probability >0.8). The PRSice software
(http://prsice.info/) [8] was utilized to construct PRSs for each HELIAD participant applying
the clumping and thresholding (C+T) method, following the approach originally described by
the International Schizophrenia Consortium [9]. In particular, the risk score of each SNP is
calculated by multiplying the risk allele number (0,1,2) with the corresponding effect size [the
log of Odd Ratio (OR)] for the reference allele reported in the GWAS summary data [10]. Effect
size is used as a weight of the risk that each SNP confers and the PRS for each individual is
computed as the sum of log (OR)-weighted genotypes of all SNPs. To ensure that only
independent markers are included in the computed PRS score, we first clumped SNPs of the
HELIAD data for linkage disequilibrium (SNPs with r2=0.1 in 250 kb-windows were removed).
Markers within the major histocompatibility complex (MHC) LD region on chromosome 6
(chr6:27-33Mb, hgl9) were also excluded from PRS computation process due to the high
polymorphic nature of this region. It is well known that APOE genotype is a critical component
of AD and predicts amyloid deposition [11]. When PRS is calculated including APOE region
its effect appeared to be driven by APOE and may not be more predictive than APOE alone.

To capture the effects of common non-APOE variants and similar with previous studies [12,13],



PRS was calculated excluding APOE region, defined as 1IMB up and downstream of the gene
(chr19: 44,409,039-46,412,650) and APOE genotype was added in the model as covariate.
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