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Supplementary Figures 

Figure S1. Workflow for computing standard and fine-mapping-informed polygenic risk scores (PRS). The 
base GWAS is the published bipolar disorder (BD) GWAS by the Psychiatric Genomics Consortium (PGC). There 
were 12 target cohorts of BD cases and controls that were independent of the BD GWAS: three new PGC cohorts 
of EUR ancestries, two cohorts of East Asian ancestries, four cohorts of admixed-African American ancestries, 
and three cohorts of Latino ancestries. 
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Figure S2 A-C Heatmaps of Jaccard indices for analyses grouped by A) LD option, B) statistical or 
functional fine-mapping and C) fine-mapping method. Jaccard Indices are calculated based on fine-mapped 
SNPs with PIP > 0.50 and part of 95% credible sets. The mean Jaccard Index and standard deviation (excluding 
the diagonal elements) is shown above each heatmap.  Analyses are named according to [LD option] [fine-
mapping method]. 
 
A) Jaccard Indices for analyses grouped by LD option  
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B) Jaccard Indices for analyses grouped by statistical and functional methods 
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C) Jaccard Indices for analyses grouped by fine-mapping method 
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Figure S3 A-C Distribution of fine-mapped loci according to the smallest 95% credible set (95% CS) 
formed, using different fine-mapping methods and LD reference panels. Fine-mapping methods include: 
FINEMAP, SuSiE, PolyFun + FINEMAP, PolyFun + SuSiE. ‘Smallest CS size’ denotes the number of SNPs 
comprising the smallest 95% CS for a given fine-mapped locus. Absolute numbers denote the number of fine-
mapped loci in each ‘smallest CS size’ category. If the ‘smallest CS size’ is 0, this denotes that no 95% CS was 
formed. Note: 95% CS for FINEMAP is a set of SNPs of which the joint posterior probability of including the 
causal SNP(s) is higher than 0.95. 95% CS for SuSiE denotes the sum of the PIPs equals to 95%, in which case 
each PIP is a marginal posterior probability for a single SNP. HRC - Haplotype Reference Consortium, UKB - 
UK Biobank.  
 

A). HRC LD reference panel  
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B). UKB LD reference panel 
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C). In-sample LD  
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Figure S4. Plot of consensus SNPs with PIP >0.50 across all 16 fine-mapping analyses, including different 

LD reference panels and fine-mapping methods. The color of the points corresponds to the LD information 

used: UK Biobank (pink), Haplotype Reference Consortium (blue), in-sample LD (purple) and no LD (single variant 

fine-mapping) (grey). Small shapes denote SNPs with PIP between 0.50 and 0.95, while the large shapes denote 

SNPs with PIP above 0.95. Circles indicate statistical fine-mapping methods and squares indicate functional fine-

mapping methods. On the y axis, the PGC3 locus name is displayed in parenthesis after each fine-mapped SNP 

and indicates the name assigned to identify the locus in the original PGC3 GWAS publication, which is not 

necessarily the causal gene.  
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Figure S5 A-N. Multi-track locus plots for fine-mapped loci according to convergence of evidence across 

validation analyses. Panels A-N are named according to the genome-wide significant (GWS) locus name 

assigned to identify the locus in the PGC3 BD GWAS (Mullins et al., 2021) (which is not necessarily the causal 

gene). The upper track depicts the GWAS association statistics over a window of 100,000 - 200,000 base pairs. 

Variants are colored according to their linkage disequilibrium (LD) r2 with the index SNP, calculated based on 

the HRC reference panel. In the following four tracks, posterior inclusion probabilities (PIPs) are provided from 

SuSiE, PolyFun+SuSiE, FINEMAP and PolyFun+FINEMAP based on the Haplotype Reference Consortium LD 

reference panel. Each bar represents a variant in a credible set, and the bars are colored according to the 

credible set they belong to. The lower tracks visualize overlap with neuronal enhancers or promoters (Nott et al., 

2019) and the gene tracks (Ensembl v75). On each track, the SNPs labeled represent the SNP prioritized through 

fine-mapping and the index SNP in the GWS locus. All genomic coordinates are in GRCh37.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

11 

A). TUBBP5 locus (Chromosome 9) (SNP with PIP> 0.50 and part of a 95% CS, SMR eQTL, sQTL and mQTL 

evidence). Coordinates of locus fine-mapped = chr9: 141,007,969 - 141,110,969. 
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B). FKBP2 locus (Chromosome 11) (SNP with PIP> 0.50 and part of a 95%CS, missense variant, SMR eQTL, sQTL 

and mQTL evidence, overlaps within astrocyte and neuronal promoters). Coordinates of locus fine-mapped = 

chr11: 63,990,000 - 64,090,000. 
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C). FURIN locus (Chromosome 15) (SNP with PIP> 0.50 and part of a 95%CS, SMR eQTL, sQTL and mQTL 

evidence, enhancer-promoter interaction through PLAC-seq). Coordinates of locus fine-mapped = chr15: 

91,375,000 - 91,475,000. 
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D). TRANK1 locus  (Chromosome 3) (SNP with PIP> 0.50 and part of a 95%CS, SMR eQTL evidence, overlap 

within neuronal enhancer). Coordinates of locus fine-mapped = chr3: 36,849,000 - 36,949,000. 
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E). SCN2A locus (Chromosome 2)(SNP with PIP> 0.50 and part of a 95%CS, missense variant, SMR sQTL 

evidence, overlap within neuronal promoter). Coordinates of locus fine-mapped = chr2: 166,100,000 - 

166,250,000. 
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F). SYNE1 locus (Chromosome 6) (SNP with PIP> 0.50 and part of a 95%CS, enhancer-promoter interaction 

through PLAC-seq). Coordinates of locus fine-mapped = chr6: 152,693,572 - 152,796,572. 
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G). THSD7A locus (Chromosome 7) (SNP with PIP> 0.50 and part of a 95%CS, overlap within astrocyte and 

neuronal promoters). Coordinates of locus fine-mapped = chr7: 11,800,000 - 11,900,000. 
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H). SHANK2 locus (Chromosome 11; rs12575685)  (SNP with PIP> 0.50 and part of a 95%CS). Coordinates of 

locus fine-mapped = chr11: 70,467,927 - 70,567,927. 
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I).ERBB2 locus (Chromosome 17; rs61554907) (SNP with PIP> 0.50 and part of a 95%CS, overlap within 

astrocyte and neuronal promoters). Coordinates of locus fine-mapped = chr17: 38,212,000 - 38,298,000. 
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J).ERBB2 locus (Chromosome 17; rs11870683) (SNP with PIP> 0.50 and part of a 95%CS, SMR sQTL and mQTL 

evidence). Coordinates of locus fine-mapped = chr17: 38,109,841 - 38,149,841. 
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K).C15orf53 locus (Chromosome 15) (SNP with PIP> 0.50 and part of a 95%CS, enhancer-promoter interaction 

through PLAC-seq, overlap within neuronal enhancers). Coordinates of locus fine-mapped = chr15: 38,943,793 

- 39,053,793. 
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L).RPL13 locus (Chromosome 16) (SNP with PIP> 0.50 and part of a 95%CS). Coordinates of locus fine-mapped 

= chr16: 89,612,725 - 89,715,725. 

 

 
 



 

23 

M). DOCK2 locus (Chromosome 5) (SNP with PIP> 0.50 and part of a 95%CS, enhancer-promoter interaction 

through PLAC-seq,  overlap within neuronal enhancers). Coordinates of locus fine-mapped = chr5: 169,260,206 

- 169,310,206. 
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N). C16orf72 locus (Chromosome 16) (SNP with PIP> 0.50 and part of a 95%CS). Coordinates of locus fine-

mapped = chr16: 9,130,816 - 9,330,816. 
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Figure S6. Area plots of the MHC locus after imputation of HLA variants and amino acids based on the 

1000 genomes Phase 3 (European ancestry) reference panel. Panel A shows the association results from 

the meta-analysis of 48 BD cohorts before conditioning on the top lead SNP, while panel B shows the 

association results after conditioning on the top lead SNP (rs1541269). The color of the variants corresponds 

to their linkage disequilibrium r2 value with the index variant in each panel. The shape of each point corresponds 

to the type of variant - SNP (circle), amino acid (square) or HLA allele (diamond). 
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Supplementary Note 

Comparison of the impact of LD reference panels on fine-mapping 

We aimed to investigate the impact of using an LD reference panel during fine-mapping, compared with 

using LD information calculated from the original GWAS data. The latter is typically considered the 

gold-standard approach, however is difficult in practice due to data availability and sharing restrictions.  

 

We had access to the individual-level genetic data for 48/57 cohorts in the PGC BD GWAS, comprising 

33,781 BD cases and 53,869 controls. First, we performed a meta-analysis of the GWAS summary 

statistics for these 48 cohorts (“meta-48”) using the same procedures as the original GWAS1, followed 

by cleaning of the GWAS results using DENTIST software. These “meta-48” results comprised 

7,616,190 SNPs, and there were 45 GWS loci. We calculated “in-sample” LD using the individual-level 

genetic data from these 48 cohorts, as described in the main text Methods section on “LD reference 

panels”. We fine-mapped 44 GWS loci (excluding the MHC locus), using the GWAS summary statistics 

from the “meta-48”, using 4 fine-mapping methods, the GWS locus window and a 3Mb window, using 

“in-sample” LD calculated based on the exact same set of individuals in the “meta-48” GWAS. These 

analyses were repeated with the three other LD options: 1) the HRC reference panel, 2) the UKB 

reference panel and 3) single variant fine-mapping with no LD. The results of each of these fine-

mapping analyses were compared against the corresponding analysis based on the “in-sample” LD, 

using the Jaccard Index (or Jaccard Similarity Coefficient), to summarize the concordance in the results 

between them. The Jaccard Index was calculated as the number of fine-mapped SNPs (PIP > 0.5 and 

in a 95% CS) in both fine-mapping methods (intersection), divided by the total number of fine-mapped 

SNPs across either method (union), and ranges from 0 (no concordance between the methods) to 1 

(complete concordance between the methods). We computed the Jaccard Index across the different 

LD panels and windows and compared them against those derived from in-sample LD. We observed 

high levels of concordance between the fine-mapping results based on in-sample LD compared to the 

HRC (mean Jaccard Index 0.94 (sd 0.12)), followed by UKB (mean Jaccard Index 0.84 (sd 0.10)), and 

a lesser degree of concordance with the no LD (single variant) fine-mapping (mean Jaccard Index 0.67 

(sd 0.05)) (Supplementary Note Table 1).  

 

Supplementary Note Table 1: Jaccard indices comparing fine-mapping results based on 
different LD options with those based on “in-sample” LD. Fine-mapping was performed on the 
“meta48 GWAS”. Analyses include 4 fine-mapping methods, 2 fine-mapping windows and 3 LD 
options compared against in-sample LD. Results are based on fine-mapped SNPs with PIP > 0.50 
and parts of 95% credible sets. Brackets after each Jaccard index denote the number of SNPs 
featuring in both sets (intersection), divided by the unique number of SNPs across both sets 
(union). 

Fine-mapping window_method HRC UKB No LD (single variant) 

GWS locus FINEMAP 1 (7/7) 0.88 (7/8) 0.71 (5/7) 

GWS locus SuSiE 1 (7/7) 1 (7/7) 0.71 (5/7) 

GWS locus PolyFun+FINEMAP 1 (8/8) 0.88 (8/9) 0.67 (6/9) 

GWS locus PolyFun+SuSiE 1 (6/6) 0.86 (6/7) 0.63 (5/8) 

https://paperpile.com/c/22341v/osqc
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3Mb FINEMAP 0.71 (5/7) 0.66 (4/6) 0.6 (3/5) 

3Mb SuSiE 1 (4/4) 0.8 (4/5) 0.75 (3/4)  

3Mb PolyFun+FINEMAP 0.78 (7/9) 0.875 (7/8) 0.625 (5/8) 

3Mb PolyFun+SuSiE 1 (4/4) 0.75 (3/4) 0.67 (4/6) 

Mean (sd) 0.94 (0.12) 0.84 (0.10) 0.67 (0.05) 

 

Second, we calculated the correlation of the PIP values of SNPs fine-mapped (PIP > 0.5 and parts of 

95% credible sets) using both the in-sample LD and the specified LD option (HRC, UKB and no LD 

(single variant fine-mapping) (Supplemental Note Table 2). Amongst SNPs fine-mapped by both in-

sample LD and each specified LD option, PIP values were extremely highly correlated.  

 

Supplementary Note Table 2: Correlation (r) of posterior inclusion probability (PIP) values 
of SNPs fine-mapped using both the in-sample LD and the specified LD option. Fine-
mapping was performed on the “meta48 GWAS”. Analyses include 4 fine-mapping methods, 2 
fine-mapping windows and 3 LD options compared against in-sample LD. Results are based on 
fine-mapped SNPs with PIP > 0.50 and parts of 95% credible sets. Values in brackets after each 
correlation denote the number of SNPs fine-mapped using both the specified LD option and in-
sample LD. 

Fine-mapping window_method 
HRC  UKB No LD (single variant) 

GWS locus FINEMAP 0.998 (7) 0.999 (7) 0.970 (5) 

GWS locus SuSiE 0.999 (7)  0.999 (7) 0.987 (5) 

GWS locus PolyFun+FINEMAP 0.994 (8)  0.989 (8) 0.998 (6) 

GWS locus PolyFun+SuSiE 0.999 (6) 0.999 (6) 0.999 (5) 

3Mb FINEMAP 0.999 (5) 0.999 (4) 0.999 (3) 

3Mb SuSiE 0.999 (4) 0.997 (4) 0.999 (3) 

3Mb PolyFun+FINEMAP 0.999 (7) 0.999 (7) 0.920 (5) 

3Mb PolyFun+SuSiE 0.999 (4) 0.997 (3) 0.902 (4) 

Mean (sd) 0.998 (0.002) 0.997 (0.003) 0.972 (0.039) 

 

 

Third, we assessed the correlation of the allele frequencies calculated from the “in-sample” LD dataset 

and the HRC reference panel. Between the HRC and in-sample LD (7,611,652 SNPs from the “meta48” 

GWAS summary statistics found in both), the correlation of allele frequencies was 0.99, further 

emphasizing the comparability of the two datasets. Allele frequency calculations were not possible for 
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the UK Biobank LD reference panel used, as data were provided as LD matrices rather than individual-

level genetic data.  

 

In summary, analyses of the impact of LD reference panels on fine-mapping demonstrate the strong 

concordance of results between the HRC reference panel and the in-sample LD, supporting our 

hypothesis that a well-matched LD reference panel to the GWAS summary statistics can achieve high 

fine-mapping resolution, when in-sample LD estimates are not available. 

Comparison of the impact of locus windows on fine-mapping 

To assess the impact of locus windows on fine-mapping, we fine-mapped the 44 GWS loci from the 

meta48 GWAS using the GWS locus window (defined as in the original GWAS as LD r2 > 0.1 with 

the top lead SNP within a 3 Mb range) and a 3Mb fine-mapping window. The 3 Mb fine-mapping 

windows were selected using the 2,763 published LD matrices of 3 Mb blocks covering the entire 

genome calculated in the UKB, such that the index SNP was as close as possible to the center of 

the 3Mb window. We used the coordinates of these 3 Mb windows, as they are widely used to obtain 

LD information for post-GWAS analyses, are provided for download with the Polyfun and PolyPred 

softwares, and represent a large (n=337,000) publicly available European ancestry LD reference 

panel. Keeping the LD option and fine-mapping method consistent, we calculated the Jaccard 

Indices of fine-mapped SNPs (defined as SNPs with PIP > 0.5 and in 95% credible sets) between 

the GWS locus and 3Mb windows (Supplemental Note Table 3). Comparing the two fine-mapping 

windows, Jaccard Indices ranged from 0.43 to 0.86 across analyses, with mean 0.59 (sd 0.12). 

 

Supplementary Note Table 3: Jaccard indices comparing fine-mapping results from 
GWS locus versus 3Mb fine-mapping windows. Fine-mapping was performed on the 
“meta48 GWAS”. Analyses include 4 fine-mapping methods and 4 LD options and 2 fine-
mapping windows were compared.  Results are based on fine-mapped SNPs with PIP > 0.50 
and parts of 95% credible sets. Brackets after each Jaccard Index denote the number of SNPs 
featuring in both sets (intersection), divided by the unique number of SNPs across both sets 
(union). 

LD option_Fine-mapping method GWS locus vs. 3Mb fine-mapping window 

In-sample LD FINEMAP 0.5 (4/8) 

In-sample LD SuSiE 0.57 (4/7) 

In-sample LD PolyFun+FINEMAP 0.5 (5/10) 

In-sample LD Polyfun+SuSiE 0.5 (4/8) 

HRC FINEMAP 0.55 (5/9) 

HRC SuSiE 0.57 (4/7) 
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HRC PolyFun+FINEMAP 0.54 (6/11) 

HRC Polyfun+SuSiE 0.5 (4/8) 

UKB FINEMAP 0.625 (5/8) 

UKB SuSiE 0.714 (5/7) 

UKB PolyFun+FINEMAP 0.55 (6/11) 

UKB Polyfun+SuSiE 0.43 (3/7) 

No LD (single variant) FINEMAP 0.6 (3/5) 

No LD (single variant) SuSiE 0.6 (3/5) 

No LD (single variant) PolyFun+FINEMAP 0.857 (6/7) 

No LD (single variant) Polyfun+SuSiE 0.857 (6/7) 

Mean (sd) 0.59 (0.12) 

 

 

We calculated the correlation of the PIP values of SNPs fine-mapped (PIP > 0.5 and parts of 95% 

credible sets) using both the GWS locus and 3 Mb fine-mapping window (Supplemental Note Table 

4). Despite the modest Jaccard Indices of concordance in fine-mapping results between the two fine-

mapping windows, the PIP correlation values between SNPs successfully fine-mapped using both fine-

mapping windows were high (mean PIP correlation 0.988 (sd 0.025)). 

 

 

Supplementary Note Table 4: Correlation (r) of posterior inclusion probability (PIP) 
values of fine-mapped SNPs identified in both fine-mapping windows (GWS locus vs 
3Mb). These results are based on GWAS meta-analysis using only the 48 cohorts for which 
we have individual level genetic data available. The analyses include 4 LD options and 4 fine-
mapping methods, and they are based on fine-mapped SNPs with PIP > 0.50 and parts of 
95% credible sets. Values in the brackets denote the number of shared fine-mapped SNPs 
amongst the different LD panels and in-sample LD. 

LD option_Fine-mapping method GWS locus vs. 3Mb fine-mapping window 

In-sample LD FINEMAP 0.997 (4) 

In-sample LD SuSiE 0.997 (4) 

In-sample LD PolyFun+FINEMAP 0.999 (5) 
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In-sample LD Polyfun+SuSiE 0.999 (4) 

HRC FINEMAP 0.997 (5) 

HRC SuSiE 0.998 (4) 

HRC PolyFun+FINEMAP 0.995 (6) 

HRC Polyfun+SuSiE 0.999 (4) 

UKB FINEMAP 0.997 (5) 

UKB SuSiE 0.997 (5) 

UKB PolyFun+FINEMAP 0.995 (6) 

UKB Polyfun+SuSiE 0.997 (3) 

No LD (single variant) FINEMAP 0.999 (3) 

No LD (single variant) SuSiE 0.999 (3) 

No LD (single variant) PolyFun+FINEMAP 0.926 (6) 

No LD (single variant) Polyfun+SuSiE 0.921 (6) 

Mean (sd) 0.988 (0.025) 

 

In summary, our comparison of the impact of LD reference panels and fine-mapping windows on the 

“meta48” GWAS, indicated that fine-mapping results were more similar when using different LD options 

(Supplementary Note Tables 1 and 2) than a GWS locus versus a 3Mb fine-mapping window 

(Supplementary Note Tables 3 and 4). For the full PGC3 BD GWAS, we ran fine-mapping using the 

four LD options to ensure the robustness of fine-mapped SNPs. In the full PGC3 BD GWAS, 3 of the 

GWS loci were larger than 3Mb, so could not be fully covered by a 3Mb window. The remaining 61 

GWS loci varied greatly in size, ranging from 14,960 bp - 1.96 Mb (mean 375 kb (sd 390 kb). Based on 

these results, we fine-mapped the GWS loci from the full PGC3 BD GWAS using only the GWS locus 

fine-mapping windows (defined in the original GWAS as LD r2 > 0.1 with the top lead SNP within a 3 

Mb range), as these best reflect the regions of genome-wide significant association from the GWAS. 

Additionally, using a fine-mapping window that is significantly larger than the GWS locus window, may 

fine-map other nearby regions that capture different association signals to that represented by the GWS 

index SNP.  
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Description of testing cohorts used for polygenic risk scoring analyses  

Below we describe the ascertainment and diagnosis of the participants in each testing cohort. Most 

cohorts have been published individually, and the primary report can usually be found using the 

PubMed identifiers provided. The lead PI of each sample warranted that their protocol was approved 

by their local Ethical Committee and that all participants provided written informed consent. The 

boldfaced first line for each sample indicates study PI, PubMed ID if published, country (study name), 

the Psychiatric Genomics Consortium internal tag or study identifier, and genetic ancestry.  

 

Grigoroiu-Serbanescu M | PMID : 31791676| Romania (BOMA-Romania) | rom4 | European 

Patient sample. Unrelated bipolar disorder type I (BD-I) patients (N=102) were recruited from 

consecutive admissions in the Obregia Psychiatric Hospital of Bucharest, Romania. All participants 

provided written informed consent following a detailed explanation of the study aims and procedures. 

The study was performed in accordance with the Code of Ethics of the World Medical Association 

(Declaration of Helsinki) and it was approved by the ethical committee of the hospital and by the 

reviewers of the Research and Education Ministry. All participants were of Romanian descent according 

to self-reported ancestry. Genealogical information about parents and all four grandparents was 

obtained through direct interview of the subjects. The patients were investigated with the Diagnostic 

Interview for Genetic Studies (DIGS)2 and the Family Interview for Genetic Studies (FIGS)3. Information 

was also obtained from medical records and close relatives. The diagnosis of BD-I was assigned 

according to DSM-IV-TR criteria using the best estimate procedure that considered patient interview, 

medical records and information provided by close relatives. Patients were included in the sample if 

they had at least two documented hospitalized illness episodes (one manic/mixed and one depressive 

or two manic episodes) and no residual mood incongruent psychotic symptoms during remissions. This 

information was also confirmed by first degree relatives for 78% of the cases in face to face interviews. 

Family history of psychiatric illness was obtained with FIGS administered both to the patients and to all 

available first degree relatives. 

Control sample. The controls (N=198) were volunteers from the personnel and students of the 

University of Bucharest, as well as from personnel and medical residents at the Obregia Psychiatric 

Hospital and the Institute of Virology of Bucharest. All controls were evaluated using the DIGS and 

FIGS to screen for a lifetime history of major affective disorders, schizoaffective disorders, SCZ and 

other psychoses, obsessive-compulsive disorder, eating disorders, and alcohol or drug addiction. 

Unaffected individuals were included as controls in the present study. 

Genotyping of the Romanian patients and controls. The BD-I cases and controls were genome-

wide genotyped on Illumina GSA-MD beadchips. Stringent quality control was applied to the genotype 

information. Individuals were excluded on the basis of having incorrect gender assignments; excessive 

heterozygosity (more than 10 standard deviations above the mean); missing genotype data above 10% 

and evidence of relatedness. SNPs were excluded with a minor allele frequency < 0.5% and deviating 

substantially from the Hardy-Weinberg equilibrium (P < 10−6). 

 

Kircher T | PMID 30267149| Germany | FOR 2107 |European 

The FOR2107 cohort is a multi-centre study, recruited through newspaper advertisements and mailing 

lists from the areas of Marburg and Muenster in Germany4. The sample includes 147 cases and 696 

https://paperpile.com/c/22341v/I7Ueu
https://paperpile.com/c/22341v/WGvqZ
https://paperpile.com/c/22341v/ONIhH
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controls, genotyped with the PsychChip platform. Ethics approval was obtained from the ethics 

committees of the Medical Schools of the Universities of Marburg and Muenster, respectively, in 

accordance with the Declaration of Helsinki. All subjects volunteered to participate in the study and 

provided written informed consent. 

 

McQuillin A | PMID: 37643680 | UCL (University College London), London, UK | amq1| 

European 

The Amq1 cohort is a study taking place in London, United Kingdom. Diagnostic criteria were based on 

ICD-10 codes and clinical interviews and controls were screened for any mental disorder. The cohort 

includes 417 cases (201 bipolar disorder type I (BD-I) and 39 bipolar disorder type II (BD-II) cases) and 

533 control samples, genotyped using the A5.0 platform. The sample was composed of Caucasian 

individuals who were ascertained and received clinical diagnoses of BD-I according to UK National 

Health Service (NHS) psychiatrists at interview using ICD-10 codes. In addition bipolar subjects were 

included only if both parents were of English, Irish, Welsh or Scottish descent and if three out of four 

grandparents were of the same descent. All volunteers read an information sheet approved by the 

Metropolitan Medical Research Ethics Committee who also approved the project for all NHS hospitals. 

Written informed consent was obtained from each volunteer. The control subjects were recruited from 

London branches of the National Blood Service, from local NHS family doctor clinics and from university 

student volunteers. All control subjects were interviewed with the SADS-L to exclude all psychiatric 

disorders. 

 

Pato M, Pato C, Bigdeli T | PMID: 33169155 | USA | GPC | Admixed African American, Latino  

Details of ascertainment and diagnosis, genotyping and quality control have been described in detail 

previously5. Briefly, cases were ascertained using the Diagnostic Interview for Psychosis and Affective 

Disorders (DI-PAD), a semi-structured clinical interview administered by mental health professionals, 

which was developed specifically for the GPC study. Individuals reporting no lifetime symptoms 

indicative of psychosis or mania and who have no first-degree relatives with these symptoms are 

included as control participants. Genotyping of the cohort was performed in 7 ‘batches’ using Illumina 

Infinium arrays (Omni2.5, Multi-Ethnic Global Array, and Global Screening Array). Typed variants were 

aligned to the human reference genome (GRCh37), and within each genotyping batch, variants with 

missingness greater than 2% or Hardy-Weinberg Equilibrium P-value<10-6 were excluded; all scripts 

for pre-processing GWAS array data are downloadable from https://github.com/freeseek/gwaspipeline. 

Computational phasing and statistical genotype imputation were performed for each genotyping batch 

using Eagle (v2.3.5) and Minimac3 (v2.0.1), respectively, with default parameters and using publicly 

available reference haplotypes from the 1000 Genomes Project (1KGP) Phase 3. Principal components 

analysis (PCA) was performed with GCTA (v1.2.4), using a genome-wide genetic relatedness matrix 

(GRM) estimated for the full GPC dataset and reference samples from the 1KGP Phase 3 data based 

on 34,918 genotyped SNPs. For each individual, we estimated genome-wide average proportions of 

African (AFR), European (EUR), Admixed American (AMR), East Asian (EAS), and South Asian (SAS) 

ancestry from global ancestry PCs using a simple linear mixed model. The African American GPC 

cohort included 1766 cases and 2535 controls, while the Latino GPC cohort comprised 1032 cases and 

3090 controls. 

https://paperpile.com/c/22341v/tjvRX
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Iwata N | PMID: 28115744 | Japan (advanced COSMO and Biobank Japan) | East Asian 

A detailed description of the sample information, genotyping, quality control and imputation procedures 

is reported elsewhere6. In brief, 2,964 BD and 61,887 comparison subjects from the Japanese 

population were included in this dataset (genotyped by Illumina OmniExpressExome v1.0 or v1.2 

BeadChips). After the imputation and stringent QC, a total of 6,195,093 imputed SNPs were analyzed 

for the association analysis. The diagnosis for each case subject followed the DSM-IV-TR criteria for 

BD and schizoaffective disorder and was reached by the consensus of at least two experienced 

psychiatrists, based on unstructured interviews with the subject and their family, as well as a review of 

the subject's medical records. For the comparison subjects, we used GWAS data for subjects in the 

BioBank Japan project collected as case subjects for non-psychiatric disorders. These subjects were 

not psychiatrically evaluated. 

Hong-Hee Won, Woojae Myung, Heon-Jeong Lee, Genoplan Research Team | Not published | 

South Korea | East Asian  

We genotyped 807 patients with bipolar disorder, 726 patients with schizophrenia and 497 healthy 

control subjects using the Affymetrix AxiomR Korea Biobank Array 1.0 (K-CHIP). K-CHIP was designed 

by the Center for Genome Science at the Korea National Institute of Health, including 833K SNPs. A 

more detailed description of the genotyping procedure is reported elsewhere. We performed sample-

level and variant-level QC of genotype data. We excluded variants with missing rate > 1%, Hardy-

Weinberg equilibrium P < 10-6, or minor allele frequency < 1%, and samples with missing rate > 5%, 

relatedness among the sample, mismatch between self-reported and inferred sex, or deviated 

heterozygosity rate. We confirmed homogeneity of the samples based on visual inspection of principal 

component analysis plots. Genotype imputation was conducted using the Haplotype Reference 

Consortium (HRC) reference panel. After the imputation and additional post-QC (R2 > 0.8 and minor 

allele frequency > 1%), a total of 770 bipolar cases and 497 controls and 5,483,856 variants were 

analyzed for polygenic risk score. All the patients met the DSM-IV-TR diagnostic criteria for bipolar I 

disorder and bipolar II disorder. For clinical diagnosis, a structured interview using the Korean version 

of the Diagnostic Interview for Genetic Studies (DIGS) or the Structured Clinical Interview for DSM-IV 

(SCID) was performed. The control group consisted of volunteers from the community who were free 

of any history of clinically significant psychiatric symptoms. Detailed assessment processes are 

described elsewhere7. 
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