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Supplementary Figure S1. Study design and workflow. Abbreviations: GWAS, genome-wide association study; SNPs, single nucleotide polymorphisms; MR-PRESSO, the Mendelian Randomization Pleiotropy RESidual Sum and Outlier; MR, Mendelian Randomization.
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Supplementary Figure S2. Scatter plots of the association of immune cell phenotypes with gastric cancer. (a) SNP effect on naïve CD4+ T cell Absolute Count. (b) SNP effect on CD8dim Natural Killer T %lymphocytes. (c) SNP effect on CD45 on B cells. Abbreviation: SNP, single nucleotide polymorphism.
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Supplementary Figure S3. Funnel plots of the association of immune cell phenotypes with gastric cancer. (a) Funnel plot of naïve CD4+ T cell Absolute Count. (b) Funnel plot of CD8dim Natural Killer T %lymphocyte. (c) Funnel plot of CD45 on B cells.
[image: Supplementary Figure S4]
Supplementary Figure S4. Leave-one-out plots of the association of immune cell phenotypes with gastric cancer. (a) Leave-one-out plot of naïve CD4+ T cell Absolute Count. (b) Leave-one-out plot of CD8dim Natural Killer T %lymphocyte. (c) Leave-one-out plot of CD45 on B cells.
[image: Supplementary Figure S5]
Supplementary Figure S5. Scatter plots of the association of immune cell phenotypes with hepatocellular carcinoma. (a) SNP effect on Terminally Differentiated CD4− CD8− T cell%T cells. (b) SNP effect on CD62L on monocytes. (c) SNP effect on CD3 on CD4+ T cells. (d) SNP effect on CD28 on CD4+ T cells. (e) SNP effect on CCR2 on CD62L+ myeloid dendritic cells. Abbreviation: SNP, single nucleotide polymorphism.
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Supplementary Figure S6. Funnel plots of the association of immune cell phenotypes with hepatocellular carcinoma. (a) Funnel plot of Terminally Differentiated CD4− CD8− T cell%T cells. (b) Funnel plot of CD62L on monocytes. (c) Funnel plot of CD3 on CD4+ T cells. (d) Funnel plot of CD28 on CD4+ T cells. (e) Funnel plot of CCR2 on CD62L+ myeloid dendritic cells.
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Supplementary Figure S7. Leave-one-out plots of the association of immune cell phenotypes with hepatocellular carcinoma. (a) Leave-one-out plot of Terminally Differentiated CD4− CD8− T cell%T cells. (b) Leave-one-out plot of CD62L on monocytes. (c) Leave-one-out plot of CD3 on CD4+ T cells. (d) Leave-one-out plot of CD28 on CD4+ T cells. (e) Leave-one-out plot of CCR2 on CD62L+ myeloid dendritic cells.
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Supplementary Figure S8. Scatter plots of the association of immune cell phenotypes with gallbladder cancer. (a) SNP effect on CD16−CD56 on Natural Killer. (b) SNP effect on SSC−A on HLA DR+ Natural Killer. Abbreviation: SNP, single nucleotide polymorphism.
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Supplementary Figure S9. Funnel plots of the association of immune cell phenotypes with gallbladder cancer. (a) Funnel plot of CD16−CD56 on Natural Killer. (b) Funnel plot of SSC−A on HLA DR+ Natural Killer.
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Supplementary Figure S10. Leave-one-out plots of the association of immune cell phenotypes with gallbladder cancer. (a) Leave-one-out plot of CD16−CD56 on Natural Killer. (b) Leave-one-out plot of SSC−A on HLA DR+ Natural Killer.
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Supplementary Figure S11. Scatter plots of the association of immune cell phenotypes with small intestine cancer. (a) SNP effect on Terminally Differentiated CD4− CD8− T cell %CD4− CD8− T cells. (b) SNP effect on CD39+ CD4+ T cell Absolute Count. Abbreviation: SNP, single nucleotide polymorphism.
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Supplementary Figure S12. Funnel plots of the association of immune cell phenotypes with small intestine cancer. (a) Funnel plot of Terminally Differentiated CD4− CD8− T cell %CD4− CD8− T cells. (b) Funnel plot of CD39+ CD4+ T cell Absolute Count.
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Supplementary Figure S13. Leave-one-out plots of the association of immune cell phenotypes with small intestine cancer. (a) Leave-one-out plot of Terminally Differentiated CD4− CD8− T cell %CD4− CD8− T cells. (b) Leave-one-out plot of CD39+ CD4+ T cell Absolute Count.
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Supplementary Figure S14. Scatter plots of the association of immune cell phenotypes with colorectal cancer. (a) SNP effect on Plasmacytoid Dendritic Cell Absolute Count. (b) SNP effect on CD127− CD8+ T cell Absolute Count. (c) SNP effect on CD4 on HLA DR+ CD4+ T cells. (d) SNP effect on CD64 on CD14+ CD16+ monocytes. Abbreviation: SNP, single nucleotide polymorphism.
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Supplementary Figure S15. Funnel plots of the association of immune cell phenotypes with colorectal cancer. (a) Funnel plot of Plasmacytoid Dendritic Cell Absolute Count. (b) Funnel plot of CD127− CD8+ T cell Absolute Count. (c) Funnel plot of CD4 on HLA DR+ CD4+ T cells. (d) Funnel plot of CD64 on CD14+ CD16+ monocytes.
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Supplementary Figure S16. Leave-one-out plots of the association of immune cell phenotypes with colorectal cancer. (a) Leave-one-out plot of Plasmacytoid Dendritic Cell Absolute Count. (b) Leave-one-out plot of CD127− CD8+ T cell Absolute Count. (c) Leave-one-out plot of CD4 on HLA DR+ CD4+ T cells. (d) Leave-one-out plot of CD64 on CD14+ CD16+ monocytes.
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Supplementary Figure S17. Scatter plots of the association of immune cell phenotypes with pancreatic cancer. (a) SNP effect on CD39+ resting CD4 regulatory T cell Absolute Count. (b) SNP effect on Basophil %CD33dim HLA DR− CD66b−. (c) SNP effect on CD27 on IgD− CD38− B cells. (d) SNP effect on CD33 on CD33+ HLA DR+ CD14dim. (e) SNP effect on CD8 on CD28+ CD45RA+ CD8+ T cells. Abbreviation: SNP, single nucleotide polymorphism.
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Supplementary Figure S18. Funnel plots of the association of immune cell phenotypes with pancreatic cancer. (a) Funnel plot of CD39+ resting CD4 regulatory T cell Absolute Count. (b) Funnel plot of Basophil %CD33dim HLA DR− CD66b−. (c) Funnel plot of CD27 on IgD− CD38− B cells. (d) Funnel plot of CD33 on CD33+ HLA DR+ CD14dim. (e) Funnel plot of CD8 on CD28+ CD45RA+ CD8+ T cells.
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[bookmark: _GoBack]Supplementary Figure S19. Leave-one-out plots of the association of immune cell phenotypes with pancreatic cancer. (a) Leave-one-out plot of CD39+ resting CD4 regulatory T cell Absolute Count. (b) Leave-one-out plot of Basophil %CD33dim HLA DR− CD66b−. (c) Leave-one-out plot of CD27 on IgD− CD38− B cells. (d) Leave-one-out plot of CD33 on CD33+ HLA DR+ CD14dim. (e) Leave-one-out plot of CD8 on CD28+ CD45RA+ CD8+ T cells.

Supplementary Table 1. Basic information about the 731 immune cell phenotypes.

Supplementary Table 2. GWAS datasets for digestive system cancers. Abbreviation: GWAS, genome-wide association study.

Supplementary Table 3. Heterogeneity and horizontal pleiotropy tests. Abbreviations: MR, Mendelian randomization; IVW, inverse variance weighted.

Suplementary Table 4. Results of the MR-PRESSO analysis. 1The MR-PRESSO method detected the existence of outlier IVs that may have horizontal pleiotropy through the global test. Abbreviations: MR-PRESSO, Mendelian Randomization Pleiotropy RESidual Sum and Outlier; MR, Mendelian Randomization; Sd, standard deviation.
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