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Proteomic and bioinformatic analysis of vaginal atrophy in rats under local estrogen treatment
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Abstract:  Objective To investigate the differentially expressed proteins (DEPs) in rats with vaginal atrophy before and after the local
estrogen treatment using proteomics combined with bioinformatics, and speculate the possible functional mechanism. Methods — Thirty-
six healthy 6-8-week-old female reproductive age non-pregnant SD rats were divided into three groups: ovariectomized (OVX) group,
ovariectomized+local estrogen treatment group (OVX+E2) , and sham group. Vaginal specimens from the three groups were collected to
screen DEPs by non-labeled quantitative proteomics analysis. The significant DEPs related to estrogen metabolism after local estrogen
treatment were further screened. GO and KEGG analyses of these proteins were performed to speculate on the possible mechanism.
Results A total of 102 DEPs were screened between OVX+E2 group and OVX group, among which 74 were up-regulated and 28
were down-regulated. A total of 655 DEPs were screened between sham group and OVX group, among which 494 were up-regulated
and 161 were down-regulated. Of DEPs between OVX+E2 group and OVX group, Shc-transforming protein 1, a differential protein
associated with the estrogen metabolism pathway, was up-regulated. Of DEPs between sham group and OVX group, all identified
differential proteins related to estrogen metabolism were up-regulated, including matrix metalloproteinase-9 (MMP-9) , shc-transforming
protein 1, and multiple keratins (KRT14, KRT42, KRT35, KRT33B, KRT23, and KRT17). Of the DEPs between OVX+E2 group
and OVX group, the significantly different pathway involved in She-transforming protein 1 was the She-EGFR complex by GO analysis,
and the phosphotyrosine residue binding by molecular function analysis. KEGG pathway analysis indicated the significantly up-regu-
lated pathway involved in She-transforming protein 1 was the bacterial invasion pathway of epithelial cells. Furthermore, the protein
correlation analysis of DEPs showed that She-transforming protein 1 was significantly correlated with pseudopodium-enriched atypical

kinase 1, paxillin, and MHC class Il antigen. Conclusion Local estrogen treatment may improve the vaginal atrophy in castrated

EeWA : ILVHERAEE BB - R 430 H (202401-24)
EEBA 200, %, 1999-12 4, TEE - , E-mail : 2235344680@qq.com
Y5 B #A:2025-09-17



+ 310 -

J Shanxi Med Univ, Mar. 2026, Vol. 57 No. 3

rats by up-regulating She-transforming protein 1. The She-transforming protein 1 may exert its function by forming the she-EGFR

complex to affect the binding of phosphotyrosine residues, participate in the bacterial invasion pathway of epithelial cells, and form an

interaction network with atypical kinase 1, spike protein, and MHC class Il antigens.
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Figure 6  Subcellular localization analysis of proteins identified by label-free quantitative proteomics
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Figure 9  Correlation analysis of differential proteins

between OVX+E2 group and OVX group
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Figure 10 Bubble plot of GO enrichment for DEPs between OVX+E2 group and OVX group
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Table 5 Significantly up-regulated pathways of DEPs between OVX+E2 group and OVX group by KEGG analysis
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Figure 11 KEGG pathways significantly enriched in differentially expressed proteins between OVX+E2 group and OVX group
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