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Pan-cancer bioinformatics analysis of AMT gene by integrating genomic and transcriptomic data
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Abstract: Objective To systematically elucidate the role of aminomethyltransferase (AMT) gene in tu-
morigenesis and progression through pan-cancer analysis and evaluate its potential as a novel molecular biomar-
ker for cancer diagnosis and treatment. Methods Data from public databases including TCGA and GTEx
were analyzed through multi-omics integration to investigate AMT’s expression patterns, mutational charac-
teristics, clinical relevance, and associations with tumor mutation burden (TMB), microsatellite instability
(MSD , and immune infiltration across 33 cancer types, using Mendelian randomization, differential expression
analysis, survival analysis, functional enrichment, immune microenvironment assessment, and drug sensitivity

prediction. Results AMT was downregulated in 13 cancers, and its high expression correlated with pro-

longed overall survival patients with kidney renal clear cell carcinoma (KIRC) and other malignancies ( P <<
0.05). Expression levels were associated with tumor stage, age, and sex ( P <C0.05). Mechanistically, AMT
expression exhibited cancer type-specific correlations with TMB and MSI scores. Immune microenvironment a-
nalysis revealed that high AMT expression negatively correlated with activated immune cells but positively cor-
related with resting immune cells. Functional enrichment indicated AMT’s involvement in cell cycle regula-
tion, metabolic reprogramming and DNA damage repair pathways. Drug sensitivity analysis identified 12 thera-

peutic agents positively associated with AMT expression ( P <{0.05), predicting four potential targeted drugs
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such as clomiphene. Mutational profiling showed that AMT predominantly harbored missense mutations, par-

ticularly enriched in the GCV_T domain. Protein-protein interaction networks demonstrated AMT’s strong as-
sociation with folate metabolism enzymes (MTHFD2, SHMT2), while co-expressed gene NICNI1 exhibited

prognostic significance in 10 cancers.

Conclusion AMT’s pan-cancer expression pattern correlates with clini-

cal prognosis, serving as both a prognostic marker and potential therapeutic target, thus providing a new strat-

egy for precision cancer medicine.
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AMT protein expression in HPA dataset
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