Identification of protein biomarkers associated with prostate cancer
risk using genetic prediction models: analysis of over 140000
subjects
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Prostate cancer (PCa) is the second most frequently diagnosed malignancy among males.
Identification of biomarkers is critical for understanding the pathogenesis of this common

cancer. A growing number of conventional observational studies report associations of multiple
circulating proteins with PCa risk. However, the existing findings may be subject to incoherent
biases of conventional epidemiologic studies. To better characterize their associations, herein, we
evaluated associations of genetically predicted concentrations of plasma proteins with PCa risk.

Leveraging genome and plasma proteome data of 2,481 healthy European descendants included
in the INTERVAL study subcohort 1, we established models using four methods (Best Linear
Unbiased Predictor, Least Absolute Shrinkage and Selection Operator, elastic net, and topl) to
predict protein levels based on genetic variants. We further conducted model external validation
using independent INTERVAL subcohort 2 dataset (N=820), and retained models with a
prediction performance (R?) of >0.01 in cross-validation and external validation for association
analyses with PCa risk.

After testing 1,308 proteins in 79,194 cases and 61,112 controls of European ancestry included
in the consortia of BPC3, CAPS, CRUK, PEGASUS, and PRACTICAL, 24 proteins showed
significant associations with PCa risk, including 16 previously reported proteins and eight novel
proteins. Of them, 14 proteins showed negative associations and 10 showed positive associations
with PCa risk. For 18 of the identified proteins, potential functional somatic changes of encoding
genes were detected in PCa patients in The Cancer Genome Atlas. Genes encoding these proteins
were significantly involved in cancer-related pathways. We further identified drugs targeting the
identified proteins, which may serve as candidates for drug repurposing for treating PCa.

In conclusion, this study identifies novel protein biomarker candidates for PCa risk, which may
provide new perspectives on the etiology of PCa and improve its therapeutic strategies.



