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Abstract: Objective Uterine leiomyoma (UL) is a common benign tumor among women of reproductive age. Alanine
aminotransferase  (ALT) is closely linked to metabolic and endocrine dysregulation, but its causal relationship with UL
remains unclear. This study used Mendelian randomization (MR) to assess the potential causal association between ALT and
UL. Methods Using summary statistics from genome—wide association studies (GWAS) of European ancestry, we performed
two—sample MR to evaluate the causal effect of ALT on UL risk. We first conducted univariable MR and then performed
multivariable MVMR analyses adjusting for body mass index (BMI), blood pressure, glycemic traits, lipid profiles, sex
hormone —binding globulin (SHBG), and lifestyle —related factors to estimate the independent effect of ALT. Reverse MR
(UL—ALT) was applied to assess directionality. Colocalization analyses were further performed to test whether ALT and UL
share causal variants at key loci. Results Univariable MR showed that genetically predicted higher ALT levels were
associated with an increased risk of UL (OR=1.125, P=0.012; OR=1.143, P=0.007). In MVMR, the positive effect of ALT on
UL remained robust after adjustment for multiple metabolic, hormonal, and lifestyle-related factors (OR=1.110-1.139; P=
0.008-0.045). Reverse MR provided no evidence supporting a causal effect of UL on ALT. Colocalization analyses identified
strong evidence of shared causal variants between ALT and UL at loci including HSPA4 and ATF1 (PP.H4>0.8). Conclusion
This study provides multi—layered genetic evidence that elevated ALT independently increases the risk of UL, suggesting that
hepatic metabolic dysfunction may contribute to UL development through pathways involving sex hormone metabolism and

metabolic inflammation. As an easily accessible clinical marker, ALT may have potential value for risk prediction and early
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Table 1 Basic information on GWAS datasets used for MR analyses of ALT and UL
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SHBG 7K FRINAHE 189473 16 140 044 2020 ebi—a—GCST90012107
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Table 2 MR analysis of the causal association between ALT and

UL
2 25 nSNP OR (95% CI) P (IVW)
ALT1 Finn-ULI 242 1.125(1.026~1233) 0012
ALT1 Finn-UL2 242 1.143 (1.037~1.260)  0.007
ALT2 Finn-ULI 229  1.781 (1.065~2.978)  0.028
ALT2 Finn-UL2 229 1.925(1.126~3.289)  0.017
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Table 3 Colocalization analysis results between ALT and UL

FEH R (chrzpos)  FEA (NN Ptk 2 PP.H, PP.H, PP.H, PP.H, PP.H, 5L SNP

5:132444128 HSPA4 ALT1 UL1 5.02% 107 0.036 2.58 x 107 0.002 0.9627 rs72801474
12:51138862 DIP2B ALT1 ULI 223 0.040 1.59 x 10™ 0.028 0.932% 151047912
6:32582354 BTNL2 ALT1 UL1 5.79 x 102 0.141 5.26 % 10 0.128 0.732 15004277
2:25158008 ADCY3 ALT1 UL1 0.050 0.376 427 x 10 0.003 0.570 15713586

2:165528624 COBLLI ALT1 ULL 2.20% 10 0.548 8.9 x 10 0.022 0.430 rs1128249
10:105579594  SH3PXD2A ALT1 ULL 1.03x102  2.99x 107 0.252 0.736 0.012 15743240

1:155108287 CYP4F2 ALT1 UL1 3.72% 107 0.601 115x 107 0.019 0.380 111264333
16:72066879 HPR ALT1 ULL 1L15x 10 0.833 1.72x 1077 0.012 0.155 11424241
4:69362301 TMPRSSIIE ~ ALTI UL1 2.94 %107 0.623 343 %10 0.001 0.376 152278921
1:66100915 LEPR ALT1 UL1 455%10° 0.603 7.85x 107 0.010 0.386 11938496
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Figure 3 Colocalization analysis between ALT and UL.
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