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[ Abstract | Objective To explore the potential causal associations between 731 immune-cell phenotypes and
urological malignancies (prostate cancer, bladder cancer, and kidney cancer) using Mendelian randomization (MR) and reverse
MR. Methods Summary statistics for immune cells, prostate cancer, bladder cancer, and kidney cancer were collected from
the Genome-Wide Association Study database. A two-sample MR analysis was performed to assess the causal relationships
between 731 immune-cell phenotypes and prostate cancer, bladder cancer, and kidney cancer. The inverse variance weighted
(IVW) method was used for the primary analysis, and the corresponding P values were subjected to multiple-testing
corrections using the false discovery rate (FDR). Sensitivity analyses were conducted to evaluate the robustness of the main
findings. Finally, reverse MR analysis was performed to explore potential reverse causality. Results The IVW method
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identified 46 immune-cell phenotypes associated with prostate cancer (23 protective and 23 risk), 34 with kidney cancer
(17 protective and 17 risk), and 38 with bladder cancer (18 protective and 20 risk). After multiple-testing correction using
the FDR, 4 immune-cell phenotypes (immunoglobulin [Ig]D*CD24" B cell level, CD24 " CD27" lymphocyte level, human
leukocyte antigen [HLA] DR T cell absolute count level, and CD16~ CD56 " natural killer cell level) showed significant
associations with prostate cancer risk, and 4 immune-cell phenotypes (IgD ' CD38™ lymphocyte level, CD127 CD8”™" T cell
absolute count level, CD11c” myeloid dendritic cell level, and HLA DR" B cell level) showed significant associations with
kidney cancer risk (all FDR<0.3). The reverse MR analysis found no positive results between prostate cancer or renal cell
carcinoma and the aforementioned immune cells. Conclusion There are potential causal relationships between immune cells
and both prostate cancer and kidney cancer, which may provide new directions for exploring early screening strategies and
biological mechanisms for urological malignancies, and is also crucial for developing more effective immunotherapies.
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neoplasms; kidney neoplasms
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Fig1 Study design diagram

A: Schematic diagram of core assumptions for IV analysis; B: MR study workflow. IV: Instrumental variable; GWAS: Genome Wide

Association Study; MR: Mendelian randomization; LD: Linkage disequilibrium; ¢cDC: Conventional dendritic cell; TBNK: Tumor-

and blood-derived natural killer cell; Treg: Regulatory T cell; KCa: Kidney cancer; BCa: Bladder cancer; PCa: Prostate cancer.
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Fig 2 Significant MR results of causal effects between immune cells and urological malignancy risk

MR: Mendelian randomization; N.SNP: The number of SNP used as IV; IVW: Inverse-variance weighted; FDR: False discovery rate;

Ig: Immunoglobulin; HLA DR: Human leukocyte antigen-DR isotype; AC: Absolute count; NK: Natural killer cell; DC: Dendritic

cell; TV: Instrumental variable; SNP: Single nucleotide polymorphism; OR: Odds ratio; 95%CI: 95% confidence interval.
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Tab 1 Horizontal pleiotropy test results of causal effects between immune cells and urological malignancy risk

Cancer type (outcome) Immune cell (exposure)

MR-Egger intercept test P value

MR-PRESSO global test P value

Prostate cancer IgD+CD24+ B cell
CD24"CD27" lymphocyte
HLADR" T cell AC
CD16~CD56" NK
IgD"CD38™ lymphocyte
CD127 CD8™" T cell AC
CDl1lc" myeloid DC

HLA DR B cell

Prostate cancer
Prostate cancer
Prostate cancer
Kidney cancer
Kidney cancer
Kidney cancer
Kidney cancer

0.363 0.102
0.851 0.859
0.940 0.674
0.556 0.087
0.689 0.702
0.214 0.432
0.858 0.337
0.363 0.810

MR: Mendelian randomization; MR-PRESSO: MR pleiotropy residual sum and outlier; Ig: Immunoglobulin; HLA DR: Human
leukocyte antigen-DR isotype; AC: Absolute count; NK: Natural killer cell; DC: Dendritic cell.
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Fig3 Volcano plot of MR results for immune cells and
prostate cancer
MR: Mendelian randomization; FDR: False discovery rate; Ig:
Immunoglobulin; NK: Natural killer cell; HLA DR: Human

leukocyte antigen-DR isotype; AC: Absolute count.
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Fig4 Volcano plot of MR results for immune cells and
kidney cancer
MR: Mendelian randomization; FDR: False discovery rate;
AC: Absolute count; HLA DR: Human leukocyte antigen-DR
isotype; Ig: Immunoglobulin; DC: Dendritic cell.
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Fig5 Volcano plot of MR results for immune cells and
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MR: Mendelian randomization; FDR: False discovery rate.
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