Supplementary materials

Supplementary Table S1. Heterogeneity of SNPs of PDCD1
	outcome
	exposure
	method
	Q
	p-value

	HCC
	PDCD1
	MR Egger
	6.618
	0.251

	HCC
	PDCD1
	Inverse variance weighted
	6.896
	0.331


Abbreviations: SNP, single nucleotide polymorphism; HCC, hepatocellular carcinoma; PDCD1, programmed cell death protein 1; MR, mendelian randomization.

Supplementary Table S2. Pleiotropy of SNPs of PDCD1
	outcome
	exposure
	MR-Egger intercept
	p-value

	HCC
	PDCD1
	0.024
	0.666


Abbreviations: SNP, single nucleotide polymorphism; HCC, hepatocellular carcinoma; PDCD1, programmed cell death protein 1.
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Supplementary Figure S1. Flowchart of the study. Abbreviations: HCC, hepatocellular carcinoma; TACE, transcatheter arterial chemoembolization; Atez/Bev, atezolizumab plus bevacizumab; PSM, propensity score matching; ORR, objective response rate; ROC, receiver operating characteristic; DCA, decision curve analysis; GWAS, genome-wide association study; SNP, single nucleotide polymorphism; MR, mendelian randomization.
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Supplementary Figure S2. Causality analysis of CD274 and VEGFA in HCC. Abbreviations: HCC, hepatocellular carcinoma; SNP, single nucleotide polymorphism; CD274, cluster of differentiation 274; VEGFA, vascular endothelial growth factor A; OR, odds ratio; MR, mendelian randomization; CI, confidence interval.
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A total of 258 unresectable HCCpatients who were treated
at The Third Affiliated Hospital, Sun Yat-sen University
from January 1, 2020 to December 31, 2023 were
included in the study.
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Disease Gene nSNP Method p-value DrugOR (95% Cl)

HCC CD274 inhibition

7 Inverse variance weighted 0.390 L3 1.071 (0.916 to 1.253)
7 MR Egger 0.939 -+-c 1,011 (0.772 to 1.324)
7 Weighted median 0.541 o 1.057 (0.885 to 1.261)
7 Simple mode 0.642 ; 1.080 (0.794 to 1.469)
7 Weighted mode 0.602 b:'* 1.054 (0.874 to 1.270)
HCC VEGFA inhibition
14 Inverse variance weighted 0.938 " 1.004 (0.903 to 1.117)
14 MR Egger 0618 ro:- 0.948 (0.772 to 1.164)
14 Weighted median 0.749 . 0.978 (0.851 to 1.124)
14 Simple mode 0.896 P‘-! 1.012 (0.845 t0 1.212)
'

14 Weighted mode 0.830 . 0.984 (0.853 to 1.136)
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