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Supplementary Table 1. Age-stra5fied incidence and prevalence of breast cancer in Emira5 3 
women compared to European Commission data. 4 

   5 
Breast cancer cases in the EGP cohort (n = 229,309) were stra9fied by age group and compared to incidence rates reported by the 6 
European Commission. Percentages reflect the propor9on of total cases observed within each age category. 7 

 8 

 9 

Supplementary Table 2. Breast cancer phenotype defini5ons used to classify cases and 10 
moderate-confidence controls based on ICD9/10 and SNOMED codes. 11 
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 16 
Supplementary Figure 1. Distribu5on of Age at Breast Cancer Diagnosis Among Emira5 Women. Shown is the histogram of age 17 
at diagnosis for all women with breast cancer in the Emira9 Genome Program. Each bar represents the number of cases 18 
diagnosed at a given age (in one-year increments). 19 



 
Restricted 

 20 
Supplementary Figure 2. Lolliplots of pathogenic variants in three breast-cancer genes (BRCA1: 3321 variants and 302 carriers; 21 
BRCA2: 4343 variants and 474 carriers; PALB2: 1091 variants and 409 carriers and CHEK2: 764 variants and 316 carriers) showing 22 
the number of carriers per variant in the EGP (red: variants with ≥1 carrier; blue: zero carriers) 23 
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 25 
Supplementary Figure 3. Performance of breast cancer polygenic risk score (PRS) models in the Emira5 Genome Program 26 
cohort. Receiver Opera9ng Characteris9c (ROC) curves are shown for three published PRS models: (a) European-derived model 27 
(PGS000004, AUC = 0.630), (b) East Asian-derived model (PGS002294, AUC = 0.599), and (c) African-derived model (PGS005104, 28 
AUC = 0.567). The European-derived model demonstrated the highest discrimina9on in Emira9 women, followed by the East 29 
Asian- and African-derived models, although all models showed reduced predic9ve accuracy compared to performance in their 30 
discovery popula9ons. 31 
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 36 

Supplementary Figure 4. Ancestry analysis of the Emira5 cohort by comparison to 1000 Genomes superpopula5ons. (a) 37 
Principal component analysis of a subset of 400 Emira9 women from the 230K cohort combined with 2 503 reference individuals 38 
from the 1000 Genomes Project (1KGP). PC1 (x-axis; 54.49% variance) separates African versus non-African popula9ons, while 39 
PC2 (y-axis; 27.03% variance) defines a European–South Asian con9nuum. Emira9 samples (brown) span a broad admixed range, 40 
clustering between European (blue), South Asian (red) and African (purple) references and distant from East Asian (orange) 41 
groups. (b) Distribu9ons of PCs 1–10 by superpopula9on. Boxplots summarize the spread of each principal component within 42 
each 1KGP superpopula9on, recapitula9ng the major axes of gene9c varia9on seen in (a). (c) Supervised admixture propor9ons 43 
for 1 000 randomly sampled Emira9 individuals rela9ve to the five 1KGP superpopula9ons. Each boxplot shows the distribu9on 44 
of ancestry frac9ons (y-axis) for European, East Asian, American, South Asian, and African components (x-axis), demonstra9ng 45 
predominant European contribu9on with secondary South Asian and African admixture. 46 
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 50 

Supplementary Figure 5. Pedigree of a 39-member Emira9 family segrega9ng the BRCA1 chr17:43104151: G>GA pathogenic 51 
inser9on. Squares denote males and circles denote females; light-blue fill indicates no carriers, while light-gold fill marks carriers. 52 
Star indicates samples that present a BRCA1 related the condi9on. First value indicates age while second indicates inbreeding 53 
coefficient. This mul9-genera9onal pedigree illustrates co-segrega9on of the BRCA1 inser9on among affected and unaffected 54 
rela9ves, highligh9ng both penetrance and silent carrier status within the family. 55 
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 58 

Supplementary Figure 6. Family-history evalua5on of PRS enrichment. PRS in monogenic-nega9ve controls with versus without 59 
a first-degree affected rela9ve. Among 2,358 monogenic-nega9ve controls with a first-degree family history (first-degree affected 60 
rela9ve within a family cluster of ≥2 members) compared to 223,785 with no such history, mean standardized PRS was significantly 61 
elevated (0.223 vs. −0.005; Mann–Whitney P < 1×10⁻³). 62 
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Supplementary Figure 7. Distribu5on of Breast-Cancer Index Cases Across Polygenic-Risk Percen5les Within Families. PRS rank 67 
of the index case in families with one affected woman. In clusters with a single breast cancer case, we show the propor9on of 68 
cases ranking 1st (highest PRS) to 5th or lower within their family. 40.1% ranked 1st, significantly more than expected by chance 69 
(P = 2.98 × 10⁻⁴) 70 
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