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l. Introduction

This guide describahe construction of polygenic scoréBGSsior a variety of phenotypes fdiRS respondents
who provided salivary DN#detween2006 and2012 These sores serve as an attempt to harmonize research
across studies and facilitate use among HRS data users by making these scores publlalylePGSfor each
phenotype are based on a single, replicated genemde association study (GWAS). These scores will be
updated as sufficiently tge GWAS are published for new phenotypeas metaanalysedor existing
phenotypesare updated.This document degibes the general method of construction with details on each
phenotype included aappendices

A. Rationale

Complex health outcomes or behaviors of interest to the research community are often highly polygenic, or
reflect the aggregate effect of many diffsrt genes so the use of single genetic variants or candidate genes may
not capture the dynamic nature of more complex phenotypeBG&ggregateshousandgso millionsof

individual loci across the human genome and weights thereffect sizes derived fra a GWA®&s an estimate

of the strength of their associatiaio produce a single quantitative measure of genetic asll to increase

power in genetic analyses

B. Sample Selection for the Enhanced RacEace Interview
In 2006, HRS initiated what is refed to as an Enhanced FaiteFace Interview (EFTF). In addition to the core
interview, the EFTF interview includes a set of physical performance tests, anthropometric measurements, blood
and saliva samples, and satiministered quesbnnaire on psychosdal topics.Approximately fifty percent of
households with at least one living respondent were selected for the EFTF interview across all primary sampling
units (PSUs). A random one half of the 2006 sample was preselected to the EFTF interview. Tlzdf other h
selected in 2008. Similarly, new cohort households for 2010 were randomly assigned into one of these two
groupswith EFTF data collection beginning in 2010 or 2012 sample was selected at the houseHeltl to
ensure that the same request wasade to both members of a household. New spouses of respondents flagged
to complete an EFTF interview were also asked to do so. Thus, in coupled households, both members of the
couple were selected. Some respondents who were selected for the enhancetbfacee sample were not
asked to complete the physical measures or biomarkers. This group included respondents who a) needed to be
interviewed by proxy, b) resided in a nursing home, or c) declined adafeee interview but agreed to be
interviewed by elephone. The preload variable that identifies the EFTF sample is KX090_R for 2006, LX090_R
for 2008,MX090_R for 201,Gand NX090_R for 201®cated in the respondent preload file for each wave), for
which a value of 3 indicates that the respondent wasigned to the EFTF sample for that wave. The variable
EFTFASSIGNinthe Ciads @S ¢ NI O1 SNJ FAES AYyRAOF(GSa (GKS NBaLRyRSy
to-face rotation for 2006 and beyond.

C. Consentand AdministratiofProcedures
Prior toadministering the saliva collectipa consent form was administered by the interviewer. Respondents
were asked to read and sign the form. Respondents who did not sign the consent form weasked to
complete the collectionRespondents were instructat to eat, drink, smoke, chew gum or brush their teeth
during this component of the intervieyat least 30 mins prior to saliva collectionn 2006, saliva was collected
using a mouthwash collection method. In 2008 and beyond, the data collection ohethicched to the Oragene
DNA Collection Kit (Q250).*

! More information onthe saliva collection protocol can be found here:

Crimmins EM, Faul JD, Kim JK, ddatumentation of Biomarkers in the 2006 and 2008 Health and Retirement
Study Ann Arbor, Michigan: Institute for Social Research, University of Michigan; 2013.

Crimmins EM, Faul JD, Kim JK, WeilloRumentation of Bimarkers in the 2010 and 2012 Health and
Retirement StudyAnn Arbor, Michigan: Survey Research Center, University of Michigan; 2015.
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II.HRS Genomic Data

Genotyping was conducted by the Center for Inherited Disease Research (CIDR) 202P1and 2015 (RC2
AG0336495 an&C4 AGEP029). Genotype data on over, 090 HRS participantsas obtained using the llumina
HumanOmni2.5 BeadChips (HumanOmni/2, HumanOmni2:8v1, HumanOmni2.8v11), which measures
~2.4 million SNPs. Individuals with missing call rates >2%, SNPs with call rates <98%aldeéV& @0001,
chromosomal anomali& and first degree relatives in the HRS were remoW. more information on the
genotype data and quality control process $skee QC Report

Imputation to the1000 Genomes Project cosmopolitan reference panel phase 3 version 5 (initial release on May
2013, haplotypes released Oct 2014) was performed by the UniverdifjcbfganusingMinimac3
(http://genome.sph.umich.edu/wiki/Minimac3)with phasing performedising SHAPEITQverall, ~21 million

SNPs were imputed from the original 1,905,968 SNPs that were genotyped and passed quality control. Masking
of genotyped SNPs to assess the accuracy of imputation was performed to estimate the median concordance
betweenactual and imputed genotypes (median concordance>0.995), and additional quality control metrics
indicate high quality imputation.

Principal component (PC) analysis was performed to identify population group outliers and to provide sample
eigenvectors a covariates in the statistical model used for association testing to adjust for possible population
stratification. SNPs used for PC analysis were selected by linkage disequilibrium (LD) pruning from an initial pool
consisting of all autosomal SNPs witmiising call rate < 5% and minor allele frequency (MAF) > 5%, and
excluding any SNPs with a discordance between HapMap controls genotyped along with the study samples and
those in the external HapMap data set. In addition, the 221 (LCT), HLA, 8p23g@2id31L regions were

excluded from the initial pool. Genetic ancestry in HRS was identified through PC analysis on-ga®®iEPs
calculated across all participants using the aforementioned filtering criteria.

The final Bropean American sample incluslall selfreported nonHispanic whites that had PC loadings within +

one standard deviationsf the meanfor eigenvectors 1 and 2 in the PC analysis of all unrelated study subjects.

The final Afican American sample includel selfreported African Amécans within two standard deviatiors

the meanof all selfidentified African Americans for eigenvector 1 and + one standard deviatittve meanfor
eigenvector 2 in the PC analysis of all unrelated study subjects. Once arsgestifjc analysis sangd were

identified (n=8,100non-Hispanic Black, 12,090non-Hispanic White), PCA was run again within each sample to
create sample eigenvectors for covariates in the statistical model used for association testing to adjust for
possible populationstratiF G A 2y ® ¢ KSaS | NS-aNSOINNBRt hackwa al yoSai

A. PGS @nstruction

While conceptually simple, there are numerous ways to estimate PGSs, not all achieving the same end goals. We
systematically investigated the impact of four key decisions in tliibg of PGSs from published gencmigle
association metanalysis results: 1) whether to use single nucleotide polymorphisms (SNPs) assessed by
imputation, 2) criteria for selecting which SNPs to include in the score, 3) whether to account for linkage
disequilibrium (LD), and 4) if accounting for LD, which type of method best captures the correlation structure
among SNPs (i.e. clumping vs. pruning). Using the Health and Retirement Study (HRS) we examined the
predictive ability as well as the variabilaynd covariability in PGSs arising from these different estimation
approache?

Overall, esults from these analyses concluded that including all available SEHIP&I8 (i.e. not accounting for
anyLDor p-value thresholding) eithedemonstrated the largegpredictive power(incremental B of the score
or produced a score that did not differ significantly from scores with similar predictive power that employed

% For additionainformation on this analysis, see:
Ware EB, Schmitz LL, Faul JD, Gard AM, Smith JA, Mitchell CM, WeairdRRSLR. (201Method of Construction Affects
Polygenic Score Prediction of Common Human T&iisXiv. 2017 doi: https://doi.org/10.1101/106062
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http://hrsonline.isr.umich.edu/sitedocs/genetics/HRS2_qc_report_SEPT2013.pdf

some degree of LD trimming oryalue thresholding. Thus, the HR&chosen to provide scores that include all
available SNHa the PG$hat overlap between the GWASeta-analysisand the HRS genetic data.

Weighted sums were chosen to calculate the PGSs. Weights were defined by the odds ratio or beta estimate
from the GWAS eta-analysis files corresponding to the phenotype of interest. If the beta value from the GWAS
meta-analysis was negative (or the odds ratio (OR) < 1), the beta/OR measuresowweeeted to positive

values (OR 1) and the reference allele flipped to regent phenotypdncreasing PGSPGSare calculated

using the following formula:

voOY w0

whereiis individual (i=1 to N)j is SNR (j=1 to J)W is the metaanalysis effect size for SN&dGis the
genotype or the number of reference alleles (zero, one, or twWo),individuali at SNH. Due to the longange
linkage disequilibrium in this region, making linkage equilibrium difficult to obtain, the MHC region on
chromosome 6 (283Mb) was omitted from alPGSs. Missing data was imputed within ancestry using the
expected genotyped given the allele frequency. Scores were similar when not employing the missing data
imputation default.PGSs were calculated using RRand PLINK.

B. Sources for SNP weights

To inorporate externally valid SNP weights from replicated GWAS, we performed a search of the literature to
identify large GWAS metanalysis studies related to the selected phenotype. Where possible -ametlyses

that did not include the HRS in the discovanalysis were selected to be independent of our d&sP weights
were downloaded from consortium webpages, requested from consortium authors, obtained from dbGap, or
taken from published supplemental materidithe HRS was included in the analyses, egiested that the
consortia repeat the analysis withe HRS removed. All base SNP files from GWAS-anelgises were

converted to NCBI build 37 annotation for compatibility with HRS SNP data.

C. Notes about the use of PGSs

PGSs are released for both the European ancestry and African ancestry groups, sepémateder, it should

be noted thatthe majority of GWAS used to inform the SNP weights come from GWAS on European ancestry
groups andas a result, PGSs for other ancestry groups may not have the same predictive capacity (Martin et
al. 2017; Ware etl. 2017).

Ancestry specific PCslD are included for each group. PGS and PCs-&0 are randomly labeled within each

PC set to help wuce identifiability To control for confounding from population stratification, or to account for

any ancestry differences in genetic structures within populations that could bias estimagéddéghly

recommend thatusersperform analyses separately by anstral group andat the very leastadjust for PCs 1

5. The PCs control for any genetic aspects of common ancestry that could be spuriously correlated with the PGS
and the outcome of interegiPrice et al., 2006)

References

Euesden J, Lewis CM, & OIRd?F (2015) PRSice: Polygenic Risk Score sofBiairdormatics31(9):1466
1468.

Martin, A. R., Gignoux, C. R., Walters, R. K., Wojcik, G. L., Neale, B. M., Gravel, S., ... & Kenny, E. E. (2017). Hum
demographic history impacts genetic risk predintacross diverse populatiorishe American Journal of
Human Genetigd00(4), 635649.

Price, A. L., Patterson, N. J., Plenge, R. M., Weinblatt, M. E., Shadick, Reiah, &. (2006). Principal
components analysis corrects for stratification in genemde association studiedlature genetics,
38(8), 904909.

Purcell, S., Neale, B., TeBdown, K., Thomas, L., Ferreira, M. A., Bender, D., . . . Daly, M. J. (200K aRbol
set for wholegenome association and populatidrased linkage analyseEhe American Journal of
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Human Genetics, 83), 559575.Ware EB, Schmitz LL, Faul JD, Gard AM, Smith JA, Mitchell CM, Weir
DR, Kardia SLR. (2017) Method of Constructicec&sfiPolygenic Score Prediction of Common Human
Traits. BiorXiv. 2017 ddittps://doi.org/10.1101/106062

Ware EB, Schmitz LL, Faul JD, Gard AM, Smith JA, Mitchell CM, Weir DR, Kardia SLR. (2017). Method of
Gonstruction Affects Polygenic Score Prediction of Common Human Traits. BiorXiv. 2017 doi:
https://doi.org/10.1101/106062
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D. Educational Attainmerit

The educational attainment PGSs were created using results f@@déstudy by the Social Science Genetic
Association Consortium (SSGAC). The 1ae&dysis included 293,723 individuals in the discovery sample and
111,349 in replication. Genonwide sigiificant SNPs were identified in 74 loBupplementary Information

section 1.6.1"). Approximately 9.3 million SNPs were included in the analyses, with all cohorts utilizing SNPs
imputed to the 100 genomes reference panel (1000G). The original GWAS included the HRS. To compute the
PGSs for HRS respondents, the SSGAC provided SNP weights with the HRS and 23andblaoesd(due to

data use agreementgombined discovery + replication sampleesmthout HRS: N=395,109). Stegpecific

GWASs controlled for the first ten principal components of the genotypic data, adtded polynomial in age,

an indicator for being female, interactions between age and female, and -sjpelgific controls, inalding

dummy variables for major events such as wars or policy changes that may have affected access to education in
their specific sample.

The European ancestry PGSs conta®®9,267SNPs that overlapped between the HRS genetic database and the
GWAS met-analysis; African ancestry PGSs conta804,335SNPsThe posted PGSs have been standardized
within ethnicity to a standard normal curve (mean=0, standard deviation = 1).

N.B: As this GWAS required the removal of the HRS cohort from the summasjistaestimates do not 100%
align with the corresponding publication. Included SNPs and weights are avaialable upon request.
Please note that thesSGA@Eesults are from a GWAS adndividuals ofEuropean ancestry (see Section C.
éNotes abouttheuse oPGSE T2 NJ Y2NB Ay F2NXYIFGA2Y 2y (GKS dzaS 2F t L
RawPGS details are presented below.
Sample Size Minimum Maximum Range Median Mean SE (Mean)
European ancestry 12090 5569.26 5660.05 90.79 5613.99 5613.92 0.11
African ancestry 3100 5559.34 5631.53 72.19 5596.04 5596.06 0.16

1000~

100~

0- —
5580 5600 5620 5640 5660 5580 5580 5600 5620

Europearancestry: Dist. oEA_PGSZEDU2_SSGAC18fricanancestry: Dist. oARA_PGSZEDU2_SSGAC16

References

Okbay, A., Beauchamp, J. P., Fontana, M. A., Lee, J. J., Pers, T. H., Rietvel&, Oslkarsson,
S. (2016). Genomweide association study identifies 74 loci associated with educational
attainment. Nature, 533(7604), 539.
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E. Height
PGSs for height were created using results from a 2014 study conducted by the Genetic Investigation of
ANthropometric Traits (GIANT) consortium. The GWAS-aralysis files are publicly available on their data
download pagehttps://www.broadinstitute.org/collaboration/giant/index.php/GIANT _consortium_data_files
(GIANT HEIGHT Wood et al 2014 publicrelease HapMapCeuFreqTkieg@)ANT height me&nalysis included
253,288 individuals from 79 studies imputed to HapMap Il with a total of 2,550,858 SNPs. Replication was
performed in a sample of 80,067 individuals. Height was measured as sex standardized height and participating
studies adjusted for agand genetic principal components in their GWASs. There were 697 gemicime
significant SNPs reporte&pplementary Table)l

The European ancestry PGSs cond8i0,528SNPs SNPs that overlapped between the HRS genetic database and
the GWAS metanalysis; African ancestry PGSs conta8i,B00SNPsThe posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B: Please note that theGIANTresults are from a GWAS dndividuals ofEuropeanancestry (see Section C.
éNotes aboutthe use of PGEs T2 NJ Y2NB Ay F2NXYIFGA2Yy 2y (GKS dz&aS 2F t L

RawPGS details are presented below.

Sample Size Minimum Maximum Range Median Mean SE (Mean)
European ancestry 12090 4555.47 4757.30 201.83 4680.30 4675.93 0.24
African ancestry 3100 4415.84 4582.87  167.03 4468.41 4472.29 0.46

300~

1500~

200~

1000~

100-
500-

0-

4550 4600 4650 4700 4750 4450 4500 4550

European ancestry: Dist. of EA_PQ%ight_GIANT14 African ancestry: Dist. of AA_PG82ight_GIANT14

References

Wood, A. R., Esko, T., YahgVedantam, S., Pers, T. H., Gustafsson, S., ... & Amin, N. (2014).
Defining the role of common variation in the genomic and biological architecture of adult human
height.Nature Genetic46(11), 11731186.
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F. Body Mass IndeBMI)

PGSs for BMI weeated using results from a 2015 GWAS conducted by the Genetic Investigation of
ANthropometric Traits (GIANT) consortium. The GWAS-aralysis files are publicly availalin their data

download pagehttps://www.broadinstitute.org/collaboration/giant/index.php/GIANT _consortium_data_files
(Download BMI EUR Ancestry GZIP: SNP gwas mc merge nogc.tbl. UBily43) metanalysis was performed

on a samp@ of 234,069 individuals from 80 studies across 2,550,021 SNPs, and separately in a Metabochip (MC)
meta-analysis on a sample of 88,137 individuals from 34 studies across 156,997 SNPs. A joint GWAS and MC
meta-analysis was then conducted on 332,154 irdiiais across 2,554,623 SNPs. Adjustment covariates within
each contributing cohort GWAS included age agex, and genetic principal components. A total of 97 SNPs

were reported as genomwide significantTable 1 and 2 and Extended Data Tab)e 2

TheEuropean ancestry PGSs contafii,985SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs conf&i®,424SNPsThe posted PGSs have been standardized
within ethnicity, to a standard normal curve (meanstandard deviation = 1).

N.B: These weights are from the joint analysis of GWAS and MCanetgsis conducted on 332,154

individuals. HRS is included in this sample but comprises <3% of the total sample.

Please note that theGIANTresults are from a GWAS dndividuals ofEuropean ancestry (see Section C.

éNotes aboutthe use of PGSEs F2NJ Y2NB Ay F2NXYIFGA2Y 2y (GKS dz&aS 2F t L

RawPGS details are presented below.
Sample Size Minimum Maximum Range Median Mean SE (Mean)

European ancestry 12090 3624.50 3708.91 84.41 3664.22 3664.29 0.10
African ancestry 3100 3672.69 3761.74 89.05 3729.47 3728.62 0.20

1000 -

500 -

European ancestry: Dist. of EA_PA@321_GIANT15 African ancestry: Dist. of AA_PGB®I_GIANT15
References
Locke, A. E., Kahali, B., Berndt, S. I., Justice, A. E., Pers, T. H., Day, F. R., .-cdbiaieBu

C. (2015). Genetic studies of body mass index yield new insights for obesity Hidagy, 5187538),
197-206.
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G. Waist Circumference ar\Waistto-Hip Ratio
PGSs for waist circumference (WC) and wiaigtip ratio (WHR) were created using results from a 2015 study
conducted by the Genetic Investigation of ANthropometric Traits (GIANT) consortium. The GW-aBatysia
files are publicly ailable on their data download page:
https://www.broadinstitute.org/collaboration/giant/index.php/GIANT _consortium_data fi(ééC: GIANT 2015

WC COMBIED EUR.txt.gz, WHR: GIANT 2015 WHR COMBINED EUR.txt.gz).
GWAS metanalysis was performed on a sample of 142,762 individuals from 57 studies across 2,507,022 SNPs,
and separately in a Metabochip (MC) metiaalysis on a sample of 67,326 individuals fronstdiies across
124,196 SNPs. A joint GWAS and MC raertdysis was then conducted on 210,088 individuals across 93,057

SNPs. The GWAS identified 49 loci associated with WHR and an additional 19 loci associated with WC at the

genomewide significance levgTable ). Association analyses adjusted for age 2asfeidy-specific covariates if

necessary, and BMI.

The European ancestry PGSs for WC comBii699SNPs that overlapped between the HRS genetic database
and the GWAS metanalysis; African anceg PGSs contain64,462SNPs. European ancestry PGSs for WHR
contain763,849SNPshat overlapped between the HRS genetic database and the GWA Samadigsis African
ancestry PGSs for WHR contaé®,193SNPs.The posted PGSs have been standardizekinvithnicity, to a
standard normal curve (mean=0, standard deviation = 1).

N.B: These weights are from the joint analysis of GWAS and MGanetgsis conducted on 210,088

individuals.

Please note that theGIANTresults are from a GWAS dndividuals ofEuropean ancestry (see Section C.

éNotes aboutthe use of PG8Es F2NJ Y2NB Ay F2NXI GA2Y 2V

RawPGS details are presented below.

European ancestry
African ancestry

European ancestry
African ancestry

PGENSCORESDD

12090
3100

12090
3100

Waist circumference
Sample Size Minimum

4106.73
4140.13

Maximum
4207.14
4205.07

Waistto-Hip-ratio
Sample Size Minimum

4082.30
4094.15

10

Maximum
4168.48
4148.85

Range
100.41
64.94

Range
86.18
54.70

Median
4163.39
4171.38

Median
4125.87
4121.92

iKS dza$s

Mean SHMean)
4162.86 0.11
4171.47 0.15

Mean SE (Mean)
4125.78 0.10
4121.78 0.15

April 2018
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4100 4125 4150 475 4200 4150 4170 4180

European ancestry: Dist. of EA_PGSZ GIANT15African ancestry: Dist. of AA_ PGB2ZC GIANT15

300-

4100 4125 4150 a7 4100 4110 4120 4130 4140 4150

Europearancestry: Dist. of EA_ PGSZHR GIANT15 African ancestry: Dist. of AA PGBZHR GIANT15

References

Shungin, D., Winkler, T. W., Crote@honka, D. C., Ferreira, T., Locke, A. E., Magi, R., ... &
Workalemahu, T. (2015). New genetic loci link adipose @msudin biology to body fat
distribution. Nature, 518(7538), 187.
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H. Blood Pressure: Diastolic Blood Pressure (DBP), Systolic Blood Pressure (SBP), Pulse
Pressure (PP), and Mean Arterial Pressure (MAP)

The PGSs folldnd pressure have been removed frdhe second release of the PGSs due to a corruption of the
Beta weights from the IGAP consortia. We are working on obtaining correct Beta weights but have not received
them in time for the second release of PGY¥gsase do not use the first version of thédod pressure PGSs

References

Ehret, G. B., Munroe, P. B., Rice, K. M., Bochud, M., Johnson, A. D., Chasman, D. |., ... & Okamura, T. (2011).
Genetic variants in novel pathways influence blood pressure and cardiovascular disease
risk.Nature, 4787367),103-109.
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l.LAlzheint NIXk&ases
¢tKS tD{&a F2NJ ! tT KSAYSNDa RA&aSI&asS o6!50 sSNBE ONBI GSR
LYGSNYylLGA2y Lt DSy 2YA Oahtp:Fved.phstekrSA YSND&a t Ne2SOG oLD!
lille.fr/en/recherche/u744/igap/igap _download.phpA GWAS metanalysis of AD was conducted across 20
independent studies using data from four internafid £ O2y &2 NI ALY ! T KSAYSNI Qa 54
(ADGC), the Cohorts for Heart and Aging Research in Genomic Epidemiology (CHARGE) Consortium, the
9dzNR LISIHY ! T KSAYSNRA 5AaS1FrasS LYAGAFGADS 09liséaked = | YR
(GERAD) Consortium. The stage 1 nagtalysis included 54,162 participants {17,008 and Nnyos=37,154)
of European decent with a total of 7,055,881 SNPs imputed to 1000 Genomes (2010 release). The stage 2
replication sample included 19,8®4articipants of European ancestry (Ns8,572 and Nnros=11,312) with a
total of 11,632 genotyped SNPs. In addition to &#OHocus (encoding apolipoprotein E), the tstage
combined discovery and replication GWAS revealed 19 SNPs that reachedegeiu® significant associations
with AD (Table 3. Adjustment covariates within each contributing cohort included age, sex, and genetic
principal components.

t

The European ancestry PGSs coniad5,019 (1,145,021, adding the two ApoE status vari&it$)s that
overlapped between the HRS genetic database and the GWASamalgsis; African ancestry PGSs contain
1,159,040 (1,159,048NPsThe posted PGSs have been standardized within ethnicity, to a standard normal
curve (mean=0, standard deviation » 1

N.B: There areTWOAD scores published herepresentingPGS witland withoutthe two variants that
contribute to ApoE status (rs7412, rs42935®)e correlation between the two scores is 0.99992 for the
European Ancestry sample and 0.99995 for tfricAn Ancestry sample.

1) using genotyped data only, not including #heoE statusariant, and

2) using genotyped data, includitige imputedApoE statusariants
Please note that thdGAPresults are from a GWAS andividuals ofEuropean ancestr S {

O Noted y
aboutthe use of PG8s F2NJ Y2NB AYyF2NXIGA2Yy 2y (KS dza 2F t

Y

/
D {
Raw PGS details are presentezlow.

lfT KSAYSNDA 5A &S| & Svariars{(rs741R,GsK2BI6H) | L2 9 &
Sample Size Minimum Maximum Range Median Mean  SE (Mean)
European ancestry 12090 24889.60 25317.20 427.60 25099.80 25099.94 0.48
African ancestry 3100 25321.70 25945.40 623.70 25727.50 25716.50 1.45
lfT KSAYSNRA 54 aS| &Bants @sf412 rs4R¥358) LJ2 9 &G
Sample Size Minimum Maximum Range Median Mean  SE (Mean)

European ancestry 12090 24890.40 25317.60 427.20 25100.80 25101.00 0.48
African ancestry 3100 25322.40 25946.20 623.80 25728.65 25717.70 1.45
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J. General Ggnition

The PGSs for general cognition were created usisglts from a 2015 GWAS conducted across 31 cohorts by

the Cohorts for Heart and Aging Research in Genomic Epidemiology (CHARGE) consortium. A total of 53,949
participants undertook multiple, diverse cognitive tests from which a general cognitivedarptienotype was
created within each cohort by principal component analysis. Thirteen geseiohe significant SNPs in three
separate regions previously associated with neuropsychiatric phenotypes were rep8tpdl€émentary Table

S3. The original GWABciuded the HRS. To compute the PGSs for HRS respondents, weights were provided by
the CHARGE consortium from a matzalysis that excluded the HRS. Adjustments for age, sex, and population
stratification were included in studgpecific GWAS associationafyses. Cohorspecific covariateas for

example, site or familial relationshipavere also fitted as required. A total of 2,478,500 SNPs were included in

the metaanalysis.

The European ancestry PGSs conf&i®, 139SNPs that overlapped between the HRBagie database and the
GWAS metanalysis; African ancestry PGSs cont&i®,012SNPsThe posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B: The general cognition GWAS does includeti KS ' t hs n @I NAFyG a2 2yteée 2yS
Please note that theCHARGEesults are from a GWAS andividuals ofEuropean ancestry (see Section C.
GNotes aboutthe use of PG&Es T2 NJ Y2NB AYyF2NXNIGA2Yy 2y (GKS dzaS 27F tL

RawPGS details are presented below.

Sample Size Minimum Maximum  Range Median Mean SE (Mean)
European ancestry 12090 5645.81 5770.08 124.27 5707.26 5707.36 0.14
African ancestry 3100 5635.26 5724.36 89.10 5678.59 5678.82 0.21

Europearancestry: Dist. of EA_PG$2nCog_CHARGE13frican ancestry: Dist. of AA_PG&2nCog_CHARGE15
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K. Schizophrenia

The PGSs for schizophrenia were created using results from a 2014 GWASeanbbglthe Schizophrenia

Working Group of the Psychiatric Genomics Consortium (PGC). The GWASahgss files are publicly

available on their data download padgtps://www.med.unc.edupgc/resultsand-downloads
(scz2.snp.results.txt.gzZThe schizophrenia GWAS combined matalysis included 36,989 cases and 113,075
controls (N=152,805) and identified 128 loci that meet genamde significanceSupplementary Table)2 The
replicationsample consisted of 1,513 cases and 66,236 controls. After quality control, around 9.5 million SNPs
were analyzed. To enable acquisition of large samples, some of the participating groups ascertained cases via
clinician diagnosis rather than a reseatmdred assessment. Genetic principal components and study identifiers
were included as covariates.

The European ancestry PGSs contaid 2,226SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs cont#t59,351SNPsThe posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B:
Please note that the®GQesults are from a GWAS andividuals of9 dzZNR LIS+ y |y

o} (N
aboutthe use of PGSs F2NJ Y2NBE AYyF2NXIGA2Yy 2y (KS dz

S
27T

Q¢ ()
Uy Q¢

)
t

o o
-~

RawPGS details are presented below.

Sample Size Minimum Maximum Range Median Mean  SE (Mean)
European ancestry 12090 20755.50 21358.30 602.80 21072.80 21067.82 0.77

African ancestry 3100 21225.20  21790.20 565.00 21572.75 21566.47 1.61

250-

9800 -

800~
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European ancestry: Dist. of EA_PGS2Z PA@  African ancestry: Dist. of AA_PGSEZZ_PGC14
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L. Smokingnitiation (ever/never)

The PGSs for smoking initiation were created using results from a 2010 GWAStedy the Tobacco and

Genetics Consortium (TAG). The GWAS rar#dysis files are publicly available on the Psychiatric Genomics
Consortium (PGC) websitattps://www.med.unc.edu/pgc/resiis-and-downloads(tag.evrsmk.tbl.ge A total of

74,053 participants were included in the discovery phase of the analysis, and 143,023 were included in a follow
up metaanalysis of the 15 most significant regions. Eight SNPs exceeded gandengignificace. HapMag?

CEU was used as the imputation panel resulting in a common set of ~2.5 million SNPs across studies. Individuals
who were recorded as having ever been regular smokers were defined as those who reported having smoked at
least 100 cigarettes durg their lifetime, and never regular smokers were defined as those who reported having
smoked between 0 and 99 cigarettes during their lifetime. Styyalcific GWASs controlled for imputed allele
dosage for a SNP plus whether a subject was classifiedasean the primary study. If the primary study was
casecontrol in design and the phenotype being studied was known to be associated with smoking, the GWAS
adjusted for case status to reduce potential confounding. Analyses were run anehnedteed searately for

males and females.

The European ancestry PGSs confdif,288SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs conf@in,989SNPsThe posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B: Please note that thelf AGresults are from a GWAS dndividuals ofEuropean ancestry (see Section C.
oNotes about the use of PG&#r more information on the use of PGSs in other ancestry groups).

RawPGS details are presented below.

Sample Size Minimum Maximum Range Median Mean  SE (Mean)
European ancestry 12090 13599.40 13841.90 242.50 13716.50 13716.86 0.29
African ancestry 3100 13626.30 13827.00 200.70 13724.60 13724.97 0.47

European ancestry: Dist. of EA_PAS#2Smk_TAG10 African ancestry: Dist. of AA_ PGE2rSmk_TAG10
References
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M. Subjective Wllbeing

The PGSs for subjective wellbeing were created using results from a 2016 GWAS conducted by the Social Science
Genetic AssociatioBonsortium (SSGAC). The subjective wellbeing analyses included 298,420 European ancestry
individuals in the discovery sample. Genomigle significant SNPs were identified in 3 IdGl{le ). A quasi

replication analysis tested whether these three SNPsvesisociated with depressive symptoms and

neuroticism. The phenotype measure was life satisfaction, positive affect, or in some cohorts a measure
combining both. Approximately 9.3 million SNPs were included in the analyses, with cohorts utilizing SNPs
imputed to the 1000 genomes reference panel (1000G) or the HapMap 2 Panel. Adjustments for 3gexage

and population stratification (first four PCs from the genotypic data) were included in-spebyfic GWAS

association analyses. Cohorts were also ds&enclude any studgpecific covariates such as study site or

batch effects. The original subjective wellbeing GWAS included the HRS. To compute PGSs for HRS respondents
the SSGAC provided SNP weights with the HRS and 23andMe results (due to dgtaersents) removed

(combined discovery + replication sample size without the HRS: N=288,478).

The European ancestry PGSs confdi®,288SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs conf@n989SNPsThe posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B: As this GWAS required the removal of the HRS cohort from the summary statistics, estimates do not 100%
align with the corresponding publication. Included SNPs and weights are avaialable upon retpsss.note

that the SSGAC results are froma GWAS\off RA @A Rdzl £ & 2 F 9 dzNB LISNotgs aboyt & a i NB
useof PGSs F2NJ Y2NB AYyTFT2NXIFOGA2Yy 2y (GKS dzaS 2F tD{a Ay 2

RawPGS details are presented below.

Sample Size Minimum Maximum  Range Median Mean SE (Mean)
Europeanancestry 12090 2623.24 2681.79 58.55 2653.32 2653.22 0.07
African ancestry 3100 2632.63 2674.16 41.53 2651.39 2651.49 0.10

100-

European ancestry: Dist. of EA_PG&8lbeing_SSGAC1@\frican ancestry: Dist. of AA_PG&2IlIbeing_SSGAC16
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N. Neuroticism

The PGSs for neuroticism were created using results from a 2016 auxiliary GWAS conducted by the Social
Science Genetic Association Consortium (SSGAC) as part of their subjective wellbeing GWaA&jsddhab

GWAS metanalysis files are publicly available on the SSGAC welhisiie//www.thessgac.org/data The

entire metaanalysis included 170,911 individuals. Mataalysis was performed on publicly daale results

from the Genetics of Personality Consortium (GPC) (N=63,661) with results from UK Biobank data (N=107,245).
The metaanalysis yielded 11 lead SNPs, 2 of which tag inversion polymorpHiabis §. A quasreplication

analysis tested whettlrehese SNPs were associated with subjective wellbeing. A replication analysis was also
LISNF2NYSR dzaAy3 RIFEGE FNRY HolyRa$S o0blocyZydnoo Ly
on a 12item version of the Eysenck Personality Inventory daaism scale. The GPC harmonized different
neuroticism batteries. In the UKB, analyses controlled for the first 15 PCs, indicator variables for genotyping
array, sex, indicator variables for age ranges, anebgeage interactions. Model adjustments ftre 29 cohorts
contributing to the GPC metanalysis varied (see de Moor et al., p. 644, 2015).

The European ancestry PGSs coniailr84,281SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs contzi80,293SNPsThe posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B: As this GWAS required the removal of the HRS cohort from the summary statistics, estimates do not 100%
align withthe corresponding publication. Included SNPs and weights are avaialable upon regleeste note

GKFG GKS {{D!/ NBadzZ Gda INB FTNRY | D2! { Nbisaboytihk OA Rdzl
useof PGSs F2NJ Y2NB Ay T2 NBSsinothef anlegtry dgrd0s). dza S 2 F

RawPGS details are presented below.

Sample Size Minimum Maximum Range Median Mean SE (Mean)
European ancestry 12090 5071.39 5186.77  115.38 5130.41 5130.16 0.14
African ancestry 3100 5102.11 5175.36 73.25 5139.68 5139.40 0.18

1000~

500-

SCITQ 51‘0[‘ 51‘30 EIIEC 51‘90 E'.(‘: 5“22\ 51.1'2 E'.Ei
European ancestry: Dist. of EA_PG®&iroticism_SSGAC16African ancestry: Dist. of AA_PG8&uroticism_SSGAC16
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O. Depressivéymptoms
The PGSs for depressive symptoms were created using results from a 2016 auxiliary GWAS conducted by the
Social Science Genetic Association Consortium (SSGAC) as part of their subjective wellbeing GWAS (see above).
The GWAS metanalysis files arpublicly available on the SSGAC websitkas://www.thessgac.org/data The
GWAS included 180,866 individuals and rreatalyzed publicly available results from a study performed by the
Psychiatric Genomics Czortium (PGC)Ncases 9,240 Ncontrols= 9,519) with results from analyses of UK
Biobank (UKBJata (N= 105,739), and the Resource for Genetic Epidemiology Research on Aging (GERA) Cohort
(Ncases 7,231 Ncontrols= 49,316). The metanalysis identifid two genomewide significant SNP3gble J).
A quasireplication analysis tested whether these SNPs were associated with subjective wellbeing. A replication
analysis was also performed using data from 23andMe (N=368,890). In UKB, a continuous plraeastpe
was used that combined responses to two questions, which ask about the frequency in the past two weeks with
which the respondent experienced feelings of unenthusiasm/disinterest and depression/hopelessness. The PGC
and GERA cohorts utilized ca=mtrol data on major depressive disorder. In the UKB, analyses controlled for
the first 15 PCs, indicator variables for genotyping array, sex, indicator variables for age ranges;bgrafjsex
interactions. In GERA, analyses controlled for the firstils of the genotypic data, sex, and 14 indicator
variables for age ranges. The PGC included controls for five PCs, sex, age, and cohort fixed effects (for details see
Ripke et al., 2013).

The European ancestry PGSs contali30,606SNPs that overlappdaetween the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs contal22,901SNPsThe posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B: As this GWAS requir¢de removal of the HRS cohort from the summary statistics, estimates do not 100%
align with the corresponding publication. Included SNPs and weights are avaialable upon réje@sé note

that the SSGAC results are from a GWAS on individuals of Europer©O S & (1 NB 0 3NBt&s ajobtdé A 2y  /
useof PGSs F2NJ Y2NB AYyT2NXIFGA2Yy 2y (GKS dzaS 2F tD{a Ay 2

RawPGS details are presented below.

Sample Size Minimum Maximum Range Median Mean SE (Mean)
European ancestry 12090 4910.43 5006.01 95.58 4961.70 4961.69 0.11
African ancestry 3100 4938.18 4999.97 61.79 4971.48 4971.36 0.15
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P. Longevity
The longeitvy PGSs were created using summary statistics from a 2015 GWAS conducted by the Cohorts for
Heart and Aging Research in Genomic Epidemiology (CHARGE) consortia. The GViASlysistaummary
statistics were requested from the CHARGE consortia, aftervimmehe HRS contribution. The metaalysis
AyOft dzRSa cInoc f2yaSgAaite OFrasSa oF3S xdn eabdweia | yR
European descent. Genetic measures were imputed to ~2.5 million SNPs using the HapMap 22 CI8) (Build
genotyped samples as a reference. Logistic regression analyses were used to test each SNP for association with
longevity using an additive model adjusting for sex gadeticprincipal components to adjust for population
stratification. Meta-analysigaw resultswith HRS removedere filtered for HetPval>0.2 and HetDF>5.

The European ancestry PGS corgain/,249SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs conbdih,377SNPs. The posted P&3&ve been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B: As this GWAS required the removal of the HRS cohort from the summary statistics, estimates do not 100%
align with the corresponding publicatiolncluded SNPs and weights are avaialable upon regBésise note
thatthe CHARGEB & dzf Ga I NB FTNRY | D2!{ 2y AYRA O NRazhbbui

2F
theuse of PG8s F2NJ Y2NB AYyF2NXI GA2Yy 2y (G(KS dzasS 2F tD{ &

9 c
Ay

Raw PGS details are presented below.

Sample Size Minimum Maximum Range Median Mean  SE (Mean)
European ancestry 12090 332.2 991.18 659 611.62 616.04 0.74
African ancestry 3100 393.97 872.86 478.9 591.33 591.62 0.96

European ancestry: Digif EA_PGSMngevity CHARGE15 African ancestry: Dist. of AA_PGBR2gevity CHARGE15
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Q. Number of Cigarettes Smoked per Day
PGSs fosmoking quantity, measured as numbercijarettessmokedper day(CPD)were created using results
from a 2010 GWAS conducted by the Tobacco and Genetics Consortium (TAG). The GVéAS8lysetdiles are
publicly available on the Psychiatric Genomics Consortium (PGC) website:
https://www.med.unc.edu/pgc/resultsand-downloads(tag.cpd.tbl.gz)A total of 74,053 participants were
included in the discovery phase of the analysis, @&B@53were included in a follow up metanalysis of the 15
most significant regins. ThreeSNPs exceeded genoméde significancéTable 3. HapMap2 CEU was used as
the imputation panel resulting in a common set of ~2.5 million SNPs across stCE@sacross studies was
measured as either average CPD or maximum SRIdyspecific GMScontrolled for imputed allele dosage for
a SNP plus whether a subject was classified as a case in the primary study. If the primary study-eaadrchse
in design and the phenotype being studied was known to be associated with smoking, the GWASs &oljust
case status to reduce potential confounding. Analyses were run and-anelgzed separately for males and
females.

The European ancestry PGSs conf&in,171SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; &ican ancestry PGSs contdiil,843SNPs. The posted PGSs haventstandardized
within ethnicityto a standard normal curve @an=0, standard deviation = 1).

N.B: Please note that thelT AGresults are from a GWAS adndividuals ofEuropean ancestry (seBection C.
GNotes aboutthe use of PG&Es F2NJ Y2NB AYyF2NXNIGA2Yy 2y (GKS dzaS 27F tL

RawPGS details are presented below.

Sample Size Minimum Maximum  Range Median Mean  SE (Mean)
European ancestry 12090 97283.20 99030.70 1747.50 98233.05 98230.48 1.86
African ancestry 3100 96686.80 98203.50 1516.70 97331.45 97340.52 3.89

1500~

1000~

100~

European ancestry: Dist. of EA_PGE2D_TAG10 African ancestry: Dist. of AA_PGEPD TAG10
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R. Coronary Artery Disease

The PGSs for coronary artery dise@GADWwere created using results from a 2011 study conducted by the
Coronary ARtery Disease Genome wide Replication and-detysiCARDIOGRAMonsortium.The GWAS
meta-analysis fileare publicly available anchn be downloaded fromww.cardiogramplusc4d.org
(cad.add.160614.website.tktThe GWA®&eta-analysisonsisted of 14tudieswith a total of 22,233 individuals
with CAD (cases) and 64, Ag2hout CAD ¢ontrolg of European desceritnputed tothe HapMap3CEWanel
Replication was performed in a sampleb®f682individuals(approximately half cases and half controls)
Analysis identified 13 new genonrvdde sigrificant loci and confirmed 10rpviously reported CAD lofTables 1
and 2). Studyspecific GWA&djusted for ag®f onset (cases) or age of recruitment (controls), gended
genetic principal components.

The European ancestry PGSs confdi,371SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs contdih ZABSNPs. The posted PGSs haventstandardized

within ethnicityto a standard normal curve (mean=0, standard deviation I\§ichts arerepresented as

log(OR).

N.B: Please note that theCARDIoOGRANesults are from a GWAS dndividuals ofEuropean ancestry (see
{ SO0 ANotes abobttiie use of PGEs T2 NJ Y2NB Ay F2NXYIFGA2Y 2y GKS dza S

RawPGS detailare presented below.

Sample Size Minimum Maximum Range Median Mean  SE (Mean)
European ancestry 12090 13614.50 13867.20 252.70 13739.30 13739.09 0.30
African ancestry 3100 13677.60 13857.50 179.90 13767.80 13767.90 0.47

300-

500~

TEéCU IB%UU TSEI)C-U '3:’CU '3:’50 '3éCU '3é53
European ancestrpist. of EA_PGSZAD_CARDIOGRAM11 African ancestry: Dist. of AA_ PGE2AD_CARDIOGRAM11
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S. Myocardial Infarction
The PGSs for myocardial infarction (MI) were created w&results from asubgroup analysis of coronary
artery disease (CABdnducted by theCoronary ARtery Disease Genome wide Replication and-dhetiysis
(CARDIoGRAMoONsortium.The GWAS metanalysis filesre publicly available anchn be downloaded from
www.cardiogramplusod.org (mi.add.030315.website.txt TheGWAS is a metanalysis ofi8 studies of mainly
European, South Asian, and East Asian, descent imputed using the 1000 Genomes phase 1 v3 training set with
38 million variants. The study interrogated 9.4 million vatsaand involved 60,801 CAD cases and 123,504
controls. Case status was defined by an inclusive CAD diagnosis (for example, myocardial infarction, acute
coronary syndrome, chronic stable angina or coronary stenosis of >30%f)-seven previous loci ahten new
loci achieved genomwide significanceSupplementary Table 2MI subgroup analysis was performed in cases
with a reported history oMI (~70%of the total number of cases). No additional loci reached genuriae
significance in the Ml analysis.

The European ancestry PGSs conia@b7,292SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs contst1,702SNPs. The posted PGSs havenlstandardized

within ethnicityto a standard normal curve (mean=0, standard deviation ¥&jghts are represented as

log(OR).

N.B: Please note that the CARDIOGRAM results are from a GWABdviduals ofmostly European ancestry
0aSS { SNbies\abofit the dse ¢f PGSs Téardlihformation on the use of PGSs in other ancestry

groups).

RawPGS details are presented below.

Sample Size Minimum Maximum Range Median Mean  SE (Mean)
European ancestry 12090 1774430  17999.10 254.80 17872.90 17872.64 0.32
African ancestry 3100 17862.50 18085.20 222.70 17992.05 17990.61 0.53

1250~

100~

17800 17900 18000 17850 17900 17950 18000 18050 18ic
European ancestry: Dist. of EA_PQA@3R CARDIOGRAM15 African ancestry: Dist. of AA_PGS2_CARDIOGRAM15
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T. Type Il @abetes

The PGSs for Type Il Diabetes (T2D) were created using GWASalgsés results from a 2012 study
conducted by theDIAbetes Genetics Replication and Mataalysis (DIAGRAM) Consortiurhe GWAS meta
analysis files can be downloaded from the DIAGRAM Consortium webgijpe/www.diagram-
consortium.org/davnlioads.html(DIAGRAMv3.2012DEC17.tXie stagene (discovery) metaanalysis consists
of 12,171 T2D cases and 56,862 controls across 12 GWAS from European descent podiuiatgiage two
(replication) metaanalysis consisted of 22,669 cases and 58,119 controls, including 1,178 cases and 2,472
controls of Pakistani descent. The combined rratalysis identifieden genomewide significant lociTable 1.
HapMap2 CEU was used as the imgtibn panel resulting in a common set of ~2.5 million SNPs across studies.
Studyspecific GWAS&djusted for age of onset (cases) or age of recruitment (controls), gender, and genetic
principal componentsThe results of each GWAS were corrected for redidapulation structure using the
genomic control inflation factor, as reported in Supplementary Table 1 of Morris et al. (2012).

The European ancestry PGSs conf&i6,395SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; &ican ancestry PGSs contaiBd{890SNPs. The posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B: The effect estimates for SNPs come from the discovery stage tanatgsis of Europeadescent
individuals.Note that the DIAGRAM results are from a GWAS on individualsotly European ancestry (see
{ SOG ANotes abobttiie use of PGEs T2NJ Y2NB Ay F2NXYIFGA2Y 2y GKS dza S

RawPGS details are presentbdlow.

Sample Size Minimum  Maximum Range Median Mean SE (Mean)
European ancestry 12090 16202.70 16633.40 430.70 16380.60 16385.24 0.50
African ancestry 3100 16574.70 16983.20 408.50 16837.90 16830.60 1.12

1000-

100-

European ancestry: Dist. BA_PGSZ2D_DIAGRAM12 African ancestry: Dist. of AA_PG$2D_DIAGRAM12
References
Morris, A. P., Voight, B. F., Teslovich, T. M., Ferreira, T., Segre, A. V., Steinthorsdottir, V., ... & Prokopenko, I.

(2012). Largescale associatioanalysis provides insights into the genetic architecture and pathophysiology of
type 2 diabetesNature Gnetics 44(9), 981990.
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U. Attention DeficitHyperactivity Disordd ADHDPGC 2010
The PGS®r ADHDwere created using results from2010GWAS conducted by th&DHD subgroup of the
Psychiatric GWAS Consortiuithe GWAS metanalysis files are publicly available on f@CGnebsite:
http://www.med.unc.edu/pgc/resultsand-downloads (pgc.adhd.full.20120.txt). The entire metaanalysis
included2,064 trios, 896 cases, and 2,455 contrpls YL S& 6SNB RNI gy FNRY F2dzNJ L
Hospital of Philadelphia (CHOP), phase | of the International Multisite ADHD Genetics(M#&E), base I
of IMAGE (IMAGE II), atite Pfizer funded study from the University of California, Los Angeles, Washington
University, and the Massachusetts General Hospital (PUWN@SNPs»xeed genomavide significance.
There was not a replicath samplePhenotypes were harmonized across samples; all studies implemented a
combination of serastructured interveiews and parent and/or teacher report on questionnaires (see Neale et
al., p. 35, 2010).

The European ancestry P@8satain 598,468 SNRisat overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs contain 592,973 SNPs. The posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviatith

N.B: The eféct estimates for SNPs come from the full GWAS of European descent indifbhsass.note that
the PGQesults are from a GWAS dndividuals of9 dzZNR2 LIS+ y I y OS a (iNGies about3h use SOG A 2 Y
PGSE F2NJ Y2NB AYyF2NNI (A ngncesyygiodps. dzaS 2F tD{a Ay 20K

RawPGS details are presented below.

Sample Size Minimum  Maximum Range Median Mean SE (Mean)
European ancestry 12090 472367 483541 11174 477409 477407.03 12.67
African ancestry 3100 468167 476913 8746 471932 471983.74 20.71

European ancestry: Dist. of EA_PGS2HD PGC10 African ancestry: Dist. of AA_PGBPHD_PGC10

References
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V. Attention Deficit/Hyperactivity Disorder (ADHD) PGC 2017
The2017 ADHIPGSs were created usimggults from &2017BioRxiv preprint from th&undbeck Foundation
Initiative for IntegrativePsychiatric Research (iPSYCH) and Psychiatric Genetics Consortium (PGC) (Demontis et
al., 2017)The GWAS metanalysis files are publicly available on the PGC
website:http://www.med.unc.edu/pgc/resultsanddownloads The metaanalysis included 55,374 individuals
(14,584 cases, 22,492 controls) of mixed ancestry in the discovery san@l@3,916 individauls from two
cohorts in the replication sample (notkat one cohort measured ADHD continuously [N = 17,666] and the other
used a seffeport case/control design). A separate GWAS nraetalysis was conducted that restricted the
sampleto Europearancestry individuals (19,099 cases, 34,194 contrAjsproximately8 million SNPs were
included in theoverall metaanalyses, with all cohorts utilizing SNPs imputed to the 1000 genomes reference
panel (1000G)Theoverall GWAS metanalysiglid not include the HR$ the discovery sample, 12 loci met the
genomewide significance threshold for association with ADHD; 10 of these 12 loci were replicated in the
replication sampleStudyspecific GWASDntrolled for ancestry principal componerdad relevant study
specific covariates.

The European ancestry PGSs coniai#3,408SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs contad33,418SNPsThe posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B: The effect estimates for SNPs come from the full GWAS of mixed ancestry individuals

RawPGS details are presented below.

Sample Size Minimum  Maximum Range Median Mean SE (Mean)
European ancestry 12090 -948.58 -586.12  362.46 -769.22 -770.15 0.45
African ancestry 3100 -749.36 -470.68 278.68 -603.03 -605.43 0.74

1250~

500-

100-

250~

European ancestry: Dist. of EA_PGS2HD PG African ancestry: Dist. ®A_PGS2ADHD_PGC1
References
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W. Autism

The PGSs for autism were created using results from a 2017 GWAS conducted by the Autism Spectrum Disorders
Working Group of the Psychiatric Genomics Consortium. The G\W#aSnalysis files are publicly available on

the PGC websiteittp://www.med.unc.edu/pgc/results-and-downloads. The phase | discovery sample included 7,387
Autism SpectrunDisorder (ASD) cases, and 8,567 controls. Samples were drawn from 14 independent
cohorts.Covariates in the individual GWAS includedeticprincipal components. No SNPs exceeded genrome

wide significance in the phase | discovery stage. Two independemiasamere used for replication: the Danish
iPSYCH Project (7,783 ASD cases, 11,359 controls) and a combined deCODE Collection and the Study to Explore
Early Development (SEED) (1,369 ASD cases, 137,308 controls). Authors examinaddggiehBent markers

from the phase | discovery GWAS matalysis that were associated with ASD at p < 5%riBoth replication

samples: 6.1% and 5% of the markers were associated with ASD after multiple comparison correction in the
iPSYCH and deCODE/SEED samples, tieslyec

The European ancestry PGSs conia290,830SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs contz284,072SNPs. The posted PGSs have been standardized
within ethnicity, to a standard nonal curve (mean=0, standard deviation = 1).

N.B: Please note that thd?GQesults are from a GWAS on individuals of European ancestry (see Section C.
GNotes aboutthe use of PG&Es F2NJ Y2NB AYF2NXNI GA2y 2y (KSProdded 27F t L
below is a CAUTION from the consortia regarding use of their summary statistics:

# CAUTION. Large medaalyses often include overlapping studies of samples. The "sltargdls"

# phenomenon is becoming more pervasive (e.g., WTCCC/NIMsi).viigh to compare results between

# datasets, you must account for overlapping controls. If in doubt, run saehégks that included

# control x control and alternatease x control comparisons. *\GOTCHA WARNING* This is important

# in polygenieaisk-saring approaches that do not account for overlap.

RawPGS details are presented below.

Sample Size Minimum  Maximum Range Median Mean SE (Mean)
European ancestry 12090 49082.60 49961.70 879.10 49553.00 49549.17 1.20
African ancestry 3100 49010.50 49685.00 674.50 49385.25 49370.47 2.16

1000 -

500-

100-

45250 43500 48750 50000 49000 49200 49400 49600

European ancestry: Dist. of EA_PG8fism PGC17 African ancestry: Dist. of AA_PG8Qtism PGC17
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X. Bipolar Disorder (BIP)
The PGS®r BPwere created using results from2011GWAS conducted by thg&ipolar Disorder working group
of the Psychiatric GWAS Consortiuthe GWAS metanalysis files @& publicly available on theGGwebsite:
http://www.med.unc.edu/pgc/resultsand-downloads(pgc.bip.201204.zig. Thediscovery phase of theeta-
analysis included,481 cases and 9,250 consoSamples were drawn frorhl studies(see Skylar et al., Table 1
and supplemental materials, 2018 follow up metaanalysis of the4 most significant regionwas conducted
in areplication samplehat included 4,496 independent casesc4?2,422 independent controlsThe combined
GWAS metanalysis yielded two genomeide significance SNABP case status was measured in all studies
using standardized serstructured interviews.Controls had a low probability of BP; some control sébect
criteria excluded individuals with a history of a mood disorder and other controls were unscreened. Meta
analses were adjusted for the top fiy@incipal componetand 10 dummy variables to account for differences
between the 11 studies.

The Europeaancestry PGSs contais8,042SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs cont&in,581SNPs. The posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, stanlddeviation = 1).

N.B: Please note that thd?GQesults are from a GWAS andividuals ofEuropean ancestry (see Section C.
éNotes aboutthe use of PG&Es F2NJ Y2NB Ay F2NXIGA2Y 2y GKS d&AasS 27

RawPGS details are presentedlbw.

Sample Size Minimum  Maximum Range Median Mean SE (Mean)
European ancestry 12090 130.79 599.69  468.90 358.03 357.87 0.56
African ancestry 3100 -72.01 329.23 401.24 11331 115.78 0.96

1200~

400 -

European ancestry: Dist. of EA PGHP PGCl11 African ancestry: Dist. of AA_PG8P_PGC11

References:
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Y. Mental health cross disorder
The PGSs fdrlental Health CrosBisordenwere created using results from a Z06WAS conducted by the
Cross Disordeworking group of the Psychiatric GWAS Consortium. ThA&etaanalysis files are publicly
available on the PGC websitetp://www.med.unc.edu/pgc/resultsand-downloads(pgc.cross.full.201:83.zip.
The discovery phase of the meagmalysis inclded 33,342cases an@7,888controls.Disorders that were
counted as cases (DSIMIR or DSMV criteria) included autism spectrum disorder, attention deficit
hyperactivity disorder, bipolar disorder, major depressive disorder, and schizophF@uaSN® surpassed the
genomewide significancéhreshold. Analysewere adjusted for the togevengeneticprincipal components

The European ancestry PGSs conb&iB,841SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs cori&®i®,568SNPs. The posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B: Please note that thePGQesults are from a GWAS andividuals ofEuropean ancestry (see Section C.
GNotes aboutthe use of PG&Es F2NJ Y2NB Ay F2NXIGA2y 2y (GKS dzasS 27

RawPGS details are presented below.

Sample Size Minimum  Maximum Range Median Mean SE (Mean)
European ancestry 12090 13534.50 13777.40 242.90 13669.30 13667.79 0.28
African ancestry 3100 13393.20 13636.30 243.10 13504.90 13505.70 0.65

300~

1000 -

13600 13700 13400 13450 13500 13550 13600 13650

European ancestry: Dist. of EA_PG&lsorder PGC13 African ancestry: Dist. of AA_PG%@isorder_PGC13
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PGENSCORESDD 34 April 2018

t


http://www.med.unc.edu/pgc/results-and-downloads

Z. Age atMenarche

PGSs foage at menarch&vere created using results from a 2014 study condudtgthe Reproductive Genetics
(ReproGengonsortium. The GWAS metanalysis filesire publicly available on the Regsendata download
page:http://www.reprogen.org/data_download.html
(Menarche_Nature2014_GWASMetaResults_171220)4Tixe ReproGemmeta-analysis included82,416
women of European descent from 57 studies imputetHapMap Phase 2 CEU build 35 ondh at total of
2,441,815 autosomal SNPBirth year was the only covariate included to allow for the secular trends in
menarche timingThe study reporte®,915genane-wide significant SNPEifurel). Of these, the authors
identified 123 independent signals for age at menarche, wtiiely assessed further in andependent sample
of 8,689 women from the ERIGterAct study.

The European ancestry PGSs conf&i8,28® SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs confdin, 702SNPs. The posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B: Sample size for European Ancestry females = 6,894; Sample size for African Ancestry females = 1,910
Please note that theReproGerresults are from a GWAS on individuals of European ancestry (see Section C.
éNotes about the use of PG&Es T 2 NJ Y 2 NBon thg’ (6@ dilBYGASsi ik @hgr ancestry groups).

RawPGS details are presented below.

Sample Size Minimum  Maximum Range Median Mean SE (Mean)
European ancestry 6894 5828.04 5961.43 133.39 5889.01 5888.94 0.16
African ancestry 1910 5811.35 5904.02 92.67 5852.03 5852.39 0.23

ESIQZ ESIEZ EE!‘.%: EE‘W: EE‘JZ ES". 55‘25 58‘50 EE"E
European ancestry: Dist. of EA_PQG8@narche_ReproGenl4 African ancestry: Dist. of AA_PG8#&narche_ReproGenl4

References:
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specific allelic associations among 106 genomic loci for age at menalatuee 514(7520), 9297.
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AA.Age at Menopause
PGSs for age at menarche were created using results from a 2014 study conducted by the Reproductive Genetics
(ReproGen) consortium. The GWAS maatalysis files are publicly available on the ReproGen data download
page:http://www.reprogen.org/data_download.html The ReproGen metanalysis included 18214 women of
European descent from 57 studies imputed to HapMap Phase 2 CEU build 35 or 36 with at total of 2,441,815
autosomal SNPs. Birth year was the only covariate included to allow for the secular trends in menarche timing.
The study reported 3,915 geme-wide significant SNPEigure ). Of these, the authors identified 123
independent signals for age at menarche, which they assessed further in an independent sample of 8,689
women from the EPHterAct study.

The European ancestry PGSs confdia,458SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; Afrian ancestry PGSs contain 736,&Ps. The posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B.. Sample size for European Ancestry females = 6,894; Sample size for African Ancestry females = 1,910
Please note that theReproGerresults are from a GWAS on individuals of European ancestry (see Section C.
Gb20GSa | 62dzi (KS dza Satiod @n the Dsg &f PGSE i dthervafchsBy gkoyps)2 NI

Raw PGS details are presented below.

Sample Size Minimum  Maximum Range Median Mean SE (Mean)
European ancestry 6894 18860.20 19466.80 606.60 19108.80 19113.47 0.67
African ancestry 1910 19086.40 19388.10 301.70 19238.90 19238.43 0.77

300~

200-

18000 18200 18400 19100 19200 18300 18400

European ancestry: Dist. of EA_PQG8@nopause_ReproGenl5 African ancestry: Dist. of AA_PGS8®&nopause_ReproGenl5
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BB.Plasmé&Cortisol
The PGSs falasma corticolere created using results from2®14GWAS conducted kilie CORtisol NETwork
(CORNETThe GWAS metanalysis filesire available through CORNIBrequest only.The discovery phase of
the metaanalysis included2,597 Caucasian participants; the replication sample consisted of 2,795 participants
Sampledrom the dscovery phaswere drawn from 1western European populatichased cohortsand
samples in the relcationphase were drawn from thremdependent cohort§seeBoltenet al.,p. 8 and S1
2014). The GWAS metanalysigphase 1lyielded two genomevide significance SNRSortisol was measured
similarly in all cohorts, using a blood immunoassay; there were multiple inclusion and exclusion sgtria (
Boltenet al.,p. 8 and S12014). Analysesvere adjusted fomge and sex; thereere no differences when time of
samping was also included as a covariate.

The European ancestry PGSs conf&i6,779SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs conf&i%,626SNPs. The postd)GSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B: The effect estimates for the GWAS by CORNET are only available through request to the CORNET consortia.
Please note that theCORNETfesultsare from a GWAS oimdividuals ofEuropean ancestry (see Section C.
GNotes aboutthe use of PG&Es F2NJ Y2NB AYyF2NXNIGA2Yy 2y (GKS dzaS 27F tL

RawPGS details are presented below.

Sample Size Minimum  Maximum Range Median Mean SE(Mean)
European ancestry 12090 14201.60 14428.30 226.70 14322.30 14322.20 0.27
African ancestry 3100 14208.00 14398.00 190.00 14301.30 14301.45 0.46

300~

200~

100~

European ancestry: Dist. of EA_PGS®tisol CORNET14 African ancestryDist. of AA_PGSgortisol_CORNET14
References:
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association identifies common variants at the SERPINAG6/SERPINA1 locus influencinggstesshand
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CC.Major Depressive DisordéviDD)
The PGS®r MDDwere created using results from2®13GWAS conducted by thdDD working group of the
Psychiatric GWAS ConsortigRGC)The GWAS metanalysis files are available on tR&Gvebsite:
http://www.med.unc.edu/pgc/resultsand-downloads(pgc.mdd.201204.zig. Thediscovery phase of theneta-
analysis include@,240cases and 9,519 controlé follow up metaanalysis of thés44 most significanSNPsvas
conducted in a replication sample that included 6,783 independent cases and 50,695 independent controls. No
SNPs reached genorvdde significance in the discovery mplication phase. A MDbipolar crosglisorder
analysesising 819 autosomal SNRas further conductedh 9,238 MDD cases/839 controls and 898 BP
cases/7775 controlsFifteen SNPs achieved genomie significance in the crogsorder metaanalysis MDD
cases were required to have a DSMlifetime MDD diagnosis that was collected by a clinician ustingtured
interviewsor clinicianadministered DSMV checklistsMost controls were randomly selected and screened for
lifetime MDD Meta-analysesadjusted for the togb geneticprincipal componentandstudy indicators.

The European ancestry PGSs conf@®17SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs coni&ii®90SNPs. The posted PGfase been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B: The GWAS results have been heavily pruned by the PGC consortia therefore resulting in a low number of
overlapping SNP®lease note that the PG@sults are from a GWAS on individuals of European ancestry (see
{ SO0 ANotes abadt thie use of PGSEs T2 NJ Y2NB Ay TF2NNIGA2Yy 2y GKS dza$

RawPGS details are presented below.

Sample Size Minimum  Maximum Range Median Mean SE (Mean)
European ancestry 12090 2306.52 2365.94 59.42 2337.41 2337.49 0.06
African ancestry 3100 2326.79 2369.02  42.23 2348.37 2348.35 0.12

200~

100~

European ancestry: Dist. of EA_PA8PD PGC13 African ancestry: Dist. ®A_PGS2VDD_PGC13
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DD.Extraversion

TheextraversionPGSs were created using results fro@0a6study bythe Genetics of Personality Consortium
(GPC) The metaanalysis include3,030 individuals of European ancestry from 29 cohorts in the discovery
sample, and 9,78mdividauls from one cohort in the replication sample. All datasets used a harmonized latent
extraversion score as a continuous phenotype in stsjolycific GWAS. Summary statistics are freely available
from the Netherlands Tweelingen register websité://www.tweelingenregister.org/GPG/ Approximately
7.5million SNPs were included in theeta-analyses, with all cohorts utilizing SNPs imputed to the 1000
genomes reference panel (1000GheGWAS met-analysislid not include the HR8lo genomewide

significant SNPs were identifigd the total sample; none of the 74 SNPs that were identified withvalte < 1 x
10° were replicated in the replication sampl8tudyspecific GWASsccounted for sex ahage; ancestry

principal components were included as covariates at a sgpcific determination.

The European ancestry PGSs conial62,652SNPs that overlapped between the HRS genetic database and the
GWAS metanalysis; African ancestry PGSs cimital57,732SNPsThe posted PGSs have been standardized
within ethnicity, to a standard normal curve (mean=0, standard deviation = 1).

N.B: Please note that the PGC results are from a GWAS on individuals of European ancestry (see Section C.
Gb20Sd W&BdzdzaS 2F t D{aé¢ F2NI Y2NB AYyF2NXIGAZ2Y 2y (GKSE

Raw PGS details are presented below:

Sample Size Minimum  Maximum Range Median Mean SE (Mean)
European ancestry 12090 8990.73 9121.48 130.75 9057.52 9057.34 0.17
African ancestry 3100 8987.18 9090.48 103.30 9041.48 9041.70 0.25

1250~

750~

9020 9080 9100

European ancestry: Dist. of EA_PGS@raversion_GPC16 African ancestry: Dist. of AA_PG8gtraversion_GPC16
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