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Identification and validation of key genes associated with immune microenvironment homeostasis

imbalance in tendon injury

YIN Jinbao, XIONG Hui, TANG Zeli, SUN Yanqin'( Guangdong Medical University, Dongguan 523808, China)

Abstract: Objective  To identify key genes associated with the dysregulation of the immune microenvironment in tendon
injury. Methods In the GSE26051 dataset, we constructed a weighted gene co-expression network based on differentially
expressed gene profiles selected using the Wilcoxon test to identify gene modules related to tendon injury. We employed the

“ClusterProfiler” package for functional annotation and enrichment analysis of the genes, and used the “igraph” package to
construct a gene interaction network and assess node importance. Key genes were determined through comprehensive ranking
using Q statistics. Additionally, the “ssGSEA” and “ConsensusClusterPlus” packages were utilized to quantify and cluster the
immune microenvironment states of the samples. We analyzed the differences in immune cell infiltration under different states
and examined the relationships between key genes and the immune microenvironment states, followed by validation. Results
Based on the profiles of 2,571 differentially expressed genes, weighted gene co-expression network analysis identified the blue,
green, and yellow modules as disease-associated gene modules. Within these modules, 992 genes were significantly enriched
in pathways related to extracellular matrix-receptor interactions, the cell cycle, and collagen metabolism. The ranking of Q
statistics indicated that ASPM, CCNB1, CENPF, CDCAS, and CIQTNF6 are key genes. Clustering analysis revealed that
patients with tendon injuries can be classified into different immune microenvironment states. The five key genes exhibited
higher expression levels and better diagnostic performance in the immune-activated state, and the association between their
expression levels and immune activation was also validated. Conclusion ASPM, CCNBI1, CENPF, CDCA5, and CIQTNF6
are key genes involved in the dysregulation of the immune microenvironment in tendon injuries.
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