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[ Abstract]) Objective Using two-sample Mendelian randomization (MR) to explore the causal
relationship between the expression level of tripartite motif 31 (TRIM31) in chronic liver disease, and using
bioinformatics methods to analyze the role of TRIM31 in hepatocellular carcinoma (HCC). Methods The genetic
data for non-alcoholic fatty liver disease (NAFLD), non-alcoholic steatohepatitis (NASH), liver fibrosis, cirrhosis,
and HCC from the FinnGen R10, as well as the instrumental variables of single nucleotide polymorphisms (SNPs)
significantly associated with TRIM31 expression in the cis eQTL data of GTEx Portal liver tissue were used for
MR analysis, with the inverse-variance weighting as the main analysis method. The expression level of TRIM31
in HCC was analyzed using TCGA data, and the correlation between TRIM31 expression and immune cell
infiltration was analyzed using the CIBERSORT algorithm. The diagnostic accuracy was evaluated by ROC curves.
Differential gene expression analysis between high and low TRIM31 expression groups was performed using the
TCGA database, and Gene Ontology (GO) enrichment, Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway enrichment, and Gene Set Enrichment Analysis (GSEA) were conducted. Results The MR analysis
results showed that the expression of TRIM31 in the liver was not significantly associated with NAFLD [OR=0.98,
95%CI(0.91, 1.05), P=0.515], NASH [OR=0.98, 95%CI(0.74, 1.29), P=0.868], liver fibrosis [OR=1.35, 95%CI(0.84,
2.17), P=0.218], and cirrhosis [OR=1.06, 95%CI(0.95, 1.17), P=0.292], but was significant associated with HCC
[OR=1.26, 95%CI(1.07, 1.49), P=0.007]. TCGA data analysis showed that compared with normal liver tissue,
TRIM31 mRNA levels were significantly increased in HCC (P<0.001). ROC analysis showed that the area under
the curve for TRIM31 in HCC diagnosis was 0.794[95%CI(0.738, 0.851)]. High TRIM31 expression was associated
with increased immune scores and proportions of activated memory CD4" T cells, follicular helper T cells,
regulatory T cells, while being inversely related to monocytes and M2 macrophages. GSEA analysis revealed that
HCC samples with high TRIM31 expression were significantly enriched in signaling pathways closely associated
with malignant progression, including the biological oxidation signaling pathway (FDR<0.05, NES=2.329) and
calcium signaling pathway (FDR<0.05, NES=2.283). Conclusion Upregulated expression of liver TRIM31 may
increase the risk of HCC, potentially through its regulation of the tumor immune microenvironment. These
findings provide a theoretical basis for research into the pathogenesis of HCC.

[Keywords] Mendelian randomization; Tripartite motif 31; Chronic liver disease; Hepatocellular

carcinoma; Bioinformatics
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Table 1. MR analysis results between TRIM31 expression and NAFLD, NASH, liver fibrosis, cirrhosis, and HCC

4R itk SNP%L ORfH (95%CI) Pf
NAFLD MR Egger[mlJ47% 5 0.44 (0.12, 1.58) 0.298
WME 5 0.95 (0.86, 1.04) 0.243
IVW 5 0.98 (0.91, 1.05) 0.515
SM 5 0.92 (0.78, 1.08) 0.348
WM 5 0.92 (0.79, 7.56) 0.321
NASH MR Egger[al)=1% 5 0.06 (0.00, 1.58) 0.335
WME 5 0.90 (0.63, 1.30) 0.581
IVW 5 0.98 (0.74, 1.29) 0.868
SM 5 0.85 (0.51, 1.42) 0.575
WM 5 0.85 (053, 1.37) 0.547
JFe4Eft MR Egger|[al |74 5 9.60 (0.00, 96045.73) 0.663
WME 5 1.73 (1.15, 2.60) 0.008
VW 5 135 (0.84, 2.17) 0218
SM 5 1.89 (1.15, 3.10) 0.066
WM 5 1.89 (1.14, 3.13) 0.069
iiR21A MR Egger|al )% 5 0.73 (0.12, 4.46) 0.755
WME 5 1.06 (0.94, 1.21) 0.346
IVW 5 1.06 (0.95, 1.17) 0.292
SM 5 1.06 (0.90, 1.25) 0.524
WM 5 1.06 (0.90, 1.25) 0.516
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Figure 1. TRIM31 expression in hepatocellular carcinoma and its ROC curve
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<2 TRIM31FRIEKF 5FF4HBasE IR RS EEFFELogistics [E] |3 45 5
Table 2. Logistics regression results of TRIM31 expression and clinical pathological characteristics of hepatocellular

carcinoma

FRIE SRS ORMH (95%CI ) PlH
JRPAT/] (T3AIT4 vs. TIFIT2 ) 371 0.951 (0.595, 1.521) 0.834
FEHIN] (N1 vs. NO) 258 3.048 (0.313, 29.689) 0.337
FEHIMA] (M1 vs. MO ) 272 0319 (0.033, 3.103) 0.325
ST (T ATV vs. BYAITTY ) 350 0.940 (0.582, 1.519) 0.801
JERIRAS (IR vs. 255 ) 355 1.097 (0.720, 1.670) 0.667

HAE G (GIFIGA vs. GIFIG2) 369 1.557 (1.016, 2.384) 0.042
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Figure 2. Relationship between TRIM31 expression and immune infiltration in hepatocellular carcinoma
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Figure 3. Potential pathways of TRIM31 regulation in hepatocellular carcinoma
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