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Aggregation of genome-wide common risk variants, such as polygenic risk score (PRS), can
explain germline genetic liability to cancer. However, it remains unknown how common germline
variants associate with somatic alterations and clinical features. We constructed PRSs from 14
genome-wide association studies (GWASs) (median n = 64,905) for 12 cancer types by multiple
methods and calibrated them using the UK Biobank (UKB) resources (n = 335,048). Meta-analyses
of the PRS associations across cancer types in The Cancer Genome Atlas (TCGA) (n = 7,965)
revealed that a higher PRS was significantly associated with earlier cancer onset and lower burden
of somatic alterations, including total mutations, chromosome/arm somatic copy number alterations
(SCNAs), and focal SCNAs. This contrasts with rare germline pathogenic variants (e.g., BRCA1/2
variants), showing heterogeneous associations with somatic alterations. Our results suggest that
increased cancer common germline risks allow early tumor development before the accumulation
of many somatic alterations characteristic of later stages of carcinogenesis.
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Effect of common germline risk on somatic alterations in human cancers
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2. FRERREBOWE (FER)

Aggregation of genome-wide common risk variants, such as polygenic risk score (PRS), can explain germline genetic liability to
cancer. However, it remains unknown how common germline variants associate with somatic alterations and clinical features. We
constructed PRSs from 14 genome—wide association studies (GWASs) (median n = 64,905) for 12 cancer types by multiple methods
and calibrated them using the UK Biobank (UKB) resources (n = 335,048). Meta—analyses of the PRS associations across cancer
types in The Cancer Genome Atlas (TCGA) (n = 7,965) revealed that a higher PRS was significantly associated with earlier cancer
onset and lower burden of somatic alterations, including total mutations, chromosome/arm somatic copy number alterations (SCNAs),
and focal SCNAs. This contrasts with rare germline pathogenic variants (e.g., BRCA1/2 variants), showing heterogeneous associations
with somatic alterations. Our results suggest that increased cancer common germline risks allow early tumor development before the
accumulation of many somatic alterations characteristic of later stages of carcinogenesis.
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