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Abstract: Objective Childhood asthma (CA) remains an incurable disease, significantly impacting the health of children. Dysregulation of sphingolipid
metabolism (SM) has been linked to CA risk, but the specific role is not yet fully understood. Hence, this study aimed to assess the impact of SM-related
biomarkers on CA using transcriptome data and Mendelian randomization (MR) analysis. Methods In the study, candidate feature genes were obtained
by differential expression analysis, weighted gene co-expression network analysis (WGCNA) and MR Analysis. Subsequently, two machine learning
(ML) algorithms were proceeded to screen for feature genes related to CA. Ulteriorly, gene set enrichment analysis (GSEA) and other methods were
implemented to explore the potential mechanism by which biomarkers influenced CA. Results PRSS33, NMRK1, and GZMK were identified as biomarkers
for CA. Their functional enrichment and exploratory discoveries revealed that the KEGG pathways co-enriched by NMRK1 and GZMK are associated with
herpes simplex virus type 1 infection, while the KEGG pathways co-enriched by NMRK1 and PRSS33 are related to neuroactive ligand-receptor interactions.
Conclusion PRSS33, NMRK1, and GZMK were found as biomarkers linked to SM in CA, providing vital insights into its causes and potential for improved
treatments and prevention strategies in the future.
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eqtl-a-ENSG00000106733 NMRK1 MR Egger 108 -0.589 0.546 0.287 0.555
eqtl-a-ENSG00000106733 NMRK1  Weighted median 108 0.314 0.14 0.025 1.369
eqtl-a-ENSG00000106733 NMRK1  Simple mode 108 0.423 0.157 0.007 1.526
eqtl-a-ENSG00000106733 NMRK1 VW 108 0.977 0.394 0.008 2.656
eqtl-a-ENSG00000106733 NMRK1 Weighted mode 108 0.869 0.394 0.034 2.385
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TFF3 eqtl-a-ENSG00000160180 IVW 0.00107809  0.09547

PRSS33 eqtl-a-ENSG00000103355 IVW 3.90E-22 0.061309

MYRIP eqtl-a-ENSG00000170011 IVW 1 0.579532

CEBPE  eqtl-a-ENSG00000092067 IVW 8.81E-14 0.233397

GALM eqtl-a-ENSG00000143891 IVW 0.99979312 0.059189
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