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Abstract; Objective To evaluate the causal relationship between genetically predicted amino acid levels and coronary
heart disease (CHD) using Mendelian randomization ( MR) methods. Methods We used publicly available datasets
from OpenGWAS and FinnGen databases to investigate genome-wide association results between 20 amino acids and
CHD from a genetic perspective. Bayesian weighted Mendelian randomization (BWMR ) was employed to verify the as-
sociations, while reverse MR was used to assess potential reverse causality. Subsequently, sensitivity analyses were per-
formed to limit the effects of heterogeneity and horizontal pleiotropy. Finally, multivariate Mendelian randomization

(MVMR) was applied to determine the independent regulatory effects of amino acids on CHD. Results Inverse vari-
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ance weighted analysis indicated that alanine (OR=1.151, 95%CI. 1.029-1.288, P=0.014) and glutamine (OR=1.
087, 95%CI. 1.002-1.179, P=0.044) positively regulate the development of CHD, while higher levels of glycine ( OR
=0.921, 95%CI. 0.881-0.963, P<0.001) were associated with lower CHD risk, the overall significance level was con-
trolled at 0.05 using the Bonferroni correction. BWMR strengthened the reliability of these causal associations. Cochran
s Q test, MR-Egger intercept test, and MR-PRESSO global test demonstrated the robustness of the results ( P<0.05).
In the reverse MR analysis, CHD risk was positively correlated with tyrosine levels (OR=1.029, 95%CI. 1.007-1.052,
P=0.010). MVMR suggested an independent regulatory effect of glycine on CHD (OR=0.879, 95%CI. 0.775-0.997,

P=0.004). The promoting effects of alanine and glutamine on CHD may be influenced by factors such as diabetes, tri-

glycerides, C-reactive protein, and hypertension. Conclusion This study demonstrates a significant causal relationship

between alanine, glutamine, glycine, and CHD. Additionally, it reveals that genetically predicted higher CHD risk is

associated with tyrosine levels.
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Table 1 Summary of GWAS statistics for related phenotypic studies
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Figure 1 Analysis of the causal relationship between amino acids and CHD by 5 methods
P<0.05 is shown in red, P>0.05 in white and blue. The same below.
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Figure 2 Five analytical methods for causal estimation of 3 amino acids and CHD
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Table 2 Sensitivity analysis of the causal association between amino acids and CHD
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Figure 3 The causal relationship between amino acids and CHD by BWMR analysis
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Figure 4 Analysis of the causal relationship between amino acids and CHD by 5 methods
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Table 3  Sensitivity analysis of causal association between CHD and 20 amino acids

Cochran’s Q MR-Egger i MR-PRESSO
a2 + T 2
TRIEHER HERHAE 0 » i » é}%%%ﬁ géﬁ%
CHD AR 255.905 0.523 0.002 0.109 0.554 —
CHD ENTE= 213.361 0.052 0.002 0.126 0.109 —
CHD RN 102.461 0.579 <0.001 0.701 0.597 —
CHD PNREE-N7 108.959 0.402 <0.001 0.927 0.411 —
CHD KA 118.478 0.192 0.001 0.422 0.193 —
CHD B AR 82.922 0.953 0.001 0.552 0.961 —
CHD ANl 369.110 0.169 0.002 0.279 0.139 —
CHD EEA 449.622 0.789 -0.002 0.125 0.109 —
CHD HE R 250.961 0.120 <0.001 0.728 0.291 —
CHD R 226.621 0.101 0.003 0.157 0.470 —
CHD SRR 205.119 0.053 0.003 0.256 0.455 —
CHD R 90.156 0.865 <0.001 0.842 0.854 —
CHD R 85.750 0.926 <0.001 0.589 0.932 —
CHD i iR 138.965 0.175 0.001 0.052 0.915 —
CHD WA 105.086 0.507 0.001 0.463 0.514 —
CHD 25 R 135.519 0.128 <0.001 0.747 0.322 —
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Figure 5 MVMR analysis of amino acids and common influencing factors with CHD
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