Supplemental information

Supplemental Methods
Phenotype definitions:
In brief, ethnic background (#21000) was self-reported during the touchscreen questionnaire at the baseline recruitment visit, where the first level of possible answers were “White”, “Mixed”, “Asian” “Black”, “Chinese”, “other”, “do not know” and “prefer not to answer”. Responses were grouped in to broad ancestry groups, where Chinese and Asian ancestry were combined as south Asian ancestry. Individuals reporting “do not know” and “prefer not to answer” were excluded.

Genetic methods:
Default settings for the pairwise-independe nce test are: 50 5 0.5, meaning a window size 50, shift by
5 variants, remove one of each pair when linkage disequilibrium R2>0.5.

Sensitivity analyses:
Sensitivity analyses were conducted: individuals with GAD were excluded from analysis of MDD, individuals with MDD were excluded from analyses of GAD, and individuals with any mental illness were excluded from analyses of mood instability, anhedonia and neuroticism score.

Meta-analyses:
METAL is a command-line based freely available software for conducting meta -analyses of genetic association studies. It is frequently used by international genetics consortia and is therefore widely trusted. See also https://genome.sph.umic h.edu/wi ki/MET AL_Docume ntation for more information. METAL can conduct the meta-analyses of genetic association studies in a variety of way (based on N and P value, or effect size and standard error (invers-variance weighted).
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Supplemental Results
Comparison with literature:
For BMI, the inconsistent effect directions were likely due to the difference in ancestry reported: European here vs east Asian or trans-ancestry meta-analyses. For smoking there were mixed findings, although our phenotype (current vs never and former smokers) differs from that published (never vs ever). It was interesting to note that this locus was implicated in a variety of components of smoking (initiation, age at initiation, cessation), although whether this is through one or multiple different pathways would require further investigation. Regarding published associations with depression, most of our findings were consistent, which is perhaps unsurprising as some of the studies w ere also conducted in UKB (for example (31)). Consistency of results in the meta-analyses was more reassuring and suggested that our results were not restricted to UKB (for example (32)). The DCC locus has been associated with mood instability in two previous studies, one of which was from this group, also using UKB, hence the mainly consistent results were expected. Only rs17487484 (33) had an inconsistent effect direction, however this SNP was not significant in our analysis. Comparison of neuroticism were complicated by the use of different phenotyping as well as different analytical strategies. it is worth noting that whilst our results were inconsistent when compared to other publications, there was complete internal consistency, with the variants associated with neuroticism having the expected effects on mood instability anhedonia and MDD.

Supplemental Figures


SFigure 1: Regional plots of secondary signal analyses in white British ancestry of A) BMI, adjusting for B) the primary lead (rs5824977) or C) both primary and secondary leads (rs582497 and rs7230034), D) mood instability adjusting for E) the primary lead (rs17411061) or F) both primary and secondary leads (rs17411061 and rs8096647), and G) neuroticism score adjusting for H) the primary lead (rs8099145) or I) both primary and secondary leads (rs8099145 and rs28698732). 
SFigure 2: Regional plots of analyses in white British ancestry samples of A) BMI, adjusting for the lead SNP for B) smoking, C) GAD, D) MDD, E) mood instability, F) neuroticism, G) anhedonia.
SFigure 3: Regional plots of analyses in white British ancestry samples of A) smoking, adjusting for the lead SNP for B) BMI, C) GAD, D) MDD, E) mood instability, F) neuroticism, G) anhedonia.
SFigure 4: Regional plots of analyses in white British ancestry samples of A) GAD, adjusting for the lead SNP for B) BMI, C) smoking, D) MDD, E) mood instability, F) neuroticism, G) anhedonia.
SFigure 5: Regional plots of analyses in white British ancestry samples of A) MDD, adjusting for the lead SNP for B) BMI, C) smoking, D) GAD, E) mood instability, F) neuroticism, G) anhedonia.
SFigure 6: Regional plots of analyses in white British ancestry samples of A) mood instability, adjusting for the lead SNP for B) BMI, C) smoking, D) GAD, E) MDD, F) neuroticism, G) anhedonia.
SFigure 7: Regional plots of analyses in white British ancestry samples of A) neuroticism, adjusting for the lead SNP for B) BMI, C) smoking, D) GAD, E) MDD, F) mood instability, G) anhedonia
SFigure 8: Regional plots of analyses in white British ancestry samples of A) anhedonia, adjusting for the lead SNP for B) BMI, C) smoking, D) GAD, E) MDD, F) mood instability, G) neuroticism
SFigure 9: Significant single ancestry results. A) BMI in European ancestry individuals, B) anhedonia in mixed ancestry individuals. The yellow horizontal line indicates threshold for significance.
SFigure 10: Regional plots of trans-ancestry analyses of A) BMI and B) BMI filtered for heterogeneity I2<25, C) Neuroticism and D) Neuroticism filtered for heterogeneity I2<25. Colours represent LD with the lead SNP, whilst grey indicates lack of LD information. The yellow horizontal line indicates threshold for significance.
SFigure 11: Linkage disequilibrium plots and major haplotypes by ancestry group: A, B) white British, C,D) European, E,F) South Asian, G,H) mixed and I,J) African-Caribbean. Of note, the lead SNP for anhedonia in mixed ancestry individuals (rs7232267) was only available (and MAF>1%) in the mixed and African-Caribbean ancestry groups. Similarly, the lead SNP for BMI in European ancestry individuals (rs2339638) was not available in the African-Caribbean ancestry sample. Colours and values represent R2 measures of LD. Haplotypes are constructed using default setting sin Haploview. 

Supplemental Figure Legends
SFigure 1: Regional plots of secondary signal analyses in white British ancestry of A) BMI, adjusting for B) the primary lead (rs5824977) or C) both primary and secondary leads (rs582497 and rs7230034), D) mood instability adjusting for E) the primary lead (rs17411061) or F) both primary and secondary leads (rs17411061 and rs8096647), and G) neuroticism score adjusting for H) the primary lead (rs8099145) or I) both primary and secondary leads (rs8099145 and rs28698732). 
SFigure 2: Regional plots of analyses in white British ancestry samples of A) BMI, adjusting for the lead SNP for B) smoking, C) GAD, D) MDD, E) mood instability, F) neuroticism, G) anhedonia.
SFigure 3: Regional plots of analyses in white British ancestry samples of A) smoking, adjusting for the lead SNP for B) BMI, C) GAD, D) MDD, E) mood instability, F) neuroticism, G) anhedonia.
SFigure 4: Regional plots of analyses in white British ancestry samples of A) GAD, adjusting for the lead SNP for B) BMI, C) smoking, D) MDD, E) mood instability, F) neuroticism, G) anhedonia.
SFigure 5: Regional plots of analyses in white British ancestry samples of A) MDD, adjusting for the lead SNP for B) BMI, C) smoking, D) GAD, E) mood instability, F) neuroticism, G) anhedonia.
SFigure 6: Regional plots of analyses in white British ancestry samples of A) mood instability, adjusting for the lead SNP for B) BMI, C) smoking, D) GAD, E) MDD, F) neuroticism, G) anhedonia.
SFigure 7: Regional plots of analyses in white British ancestry samples of A) neuroticism, adjusting for the lead SNP for B) BMI, C) smoking, D) GAD, E) MDD, F) mood instability, G) anhedonia
SFigure 8: Regional plots of analyses in white British ancestry samples of A) anhedonia, adjusting for the lead SNP for B) BMI, C) smoking, D) GAD, E) MDD, F) mood instability, G) neuroticism
SFigure 9: Significant single ancestry results. A) BMI in European ancestry individuals, B) anhedonia in mixed ancestry individuals. The yellow horizontal line indicates threshold for significance.
SFigure 10: Regional plots of trans-ancestry analyses of A) BMI and B) BMI filtered for heterogeneity I2<25, C) Neuroticism and D) Neuroticism filtered for heterogeneity I2<25. Colours represent LD with the lead SNP, whilst grey indicates lack of LD information. The yellow horizontal line indicates threshold for significance.
SFigure 11: Linkage disequilibrium plots and major haplotypes by ancestry group: A, B) white British, C,D) European, E,F) South Asian, G,H) mixed and I,J) African-Caribbean. Of note, the lead SNP for anhedonia in mixed ancestry individuals (rs7232267) was only available (and MAF>1%) in the mixed and African-Caribbean ancestry groups. Similarly, the lead SNP for BMI in European ancestry individuals (rs2339638) was not available in the African-Caribbean ancestry sample. Colours and values represent R2 measures of LD. Haplotypes are constructed using default setting sin Haploview. 

