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Abstract: Objective To explore the comorbidity genes between asthenozoospermia (AZS) and type 1 di-
abetes mellitus (T1DM) through bioinformatics studies, and to identify molecular markers relevant for the di-
agnosis and prognosis of both AZS and T1IDM. Methods The AZS dataset GSE160749 and the T1DM dataset
GSE154609 were obtained from the Gene Expression Omnibus (GEO) database. The R package limma was
used to identify differentially expressed genes (DEGs). gene set enrichment analysis (GSEA) and gene ontolo-
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gy (GO) enrichment analysis were employed to elucidate the pathway characteristics of the DEGs. A differenti-
ally expressed gene interaction network was constructed using GeneMANIA. The Least Absolute Shrinkage
and Selection Operator (LASSO) algorithm was applied to screen for key genes, and their diagnostic efficacy
was evaluated using receiver operating characteristic (ROC) curves. The CIBERSORT algorithm was used to
analyze the association between the key comorbidity-related genes and immune cell infiltration.  Results A
total of 661 DEGs (154 up-regulated and 507 down-regulated) were identified in the AZS dataset, while 233
DEGs (153 up-regulated and 80 down-regulated) in the T1DM dataset. GSEA revealed that in the GSE160749

dataset, genes were primarily enriched in pathways such as the olfactory signaling pathway, olfactory transduc-

tion, sensory perception, post-translational protein modification, and cellular response to stimuli, in the
GSE154609 dataset, genes were mainly enriched in signaling pathways including the production of C4 and C2
activators. GO analysis indicated that the DEGs were significantly enriched in biological processes such as the
classical complement activation pathway. A protein-protein interaction network constructed via GeneMANIA i-
dentified 24 core interacting genes, including C3 and CFB. LLASSO regression confirmed SCGB1C1 and IGHG3
as candidate hub genes. The area under the curve (AUC) of the ROC curves for SCGB1C1 and IGHG3 in AZS
were 0. 933 and 0. 833, respectively, and 0. 715 and 0. 701 in TIDM. Immune infiltration analysis suggested
that SCGB1C1 and IGHG3 might be associated with alterations in T cells and the immune microenvironment.

Conclusion SCGBI1C1 and IGHG3 may participate in the comorbidity mechanism of AZS and T1DM by reg-
ulating immune-metabolic imbalance. They demonstrate initial diagnostic potential in AZS, while their diag-

nostic value in T1DM still requires further validation.
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