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Abstract

        

          
Objective Long noncoding RNAs (lncRNAs) have been implicated in various biological processes, particularly in the regulation of inflammatory responses and myocardial injuries. Notably, the role of lncRNAs in sepsis-induced cardiomyopathy (SIC) has been highlighted. However, a comprehensive analysis investigating the specific circulating lncRNAs associated with SIC has yet to be conducted. Therefore, we conducted a study involving samples from healthy controls, sepsis patients without myocardial injuries, individuals with cardiac dysfunction following heart surgery, and those with SIC, aiming to identify the distinct lncRNAs involved in SIC.

        

          
Methods A total of 12 blood samples were collected, including healthy controls, sepsis patients without myocardial injuries, patients with cardiac surgery-related myocardial injuries, and patients with SIC, who were aged from 10 to 22 months. Transcriptome sequencing was conducted to identify differentially expressed (DE) lncRNAs and mRNAs. Venn plots were employed to identify the DE RNAs specific to SIC. Subsequently, enrichment analyses were performed using Gene Ontology and Kyoto Encyclopedia of Genes and Genomes terms. A coexpression network between lncRNAs and mRNAs was constructed, focusing on protein–protein interaction features. Then, further validation had been done in a consecutive larger cohort.

        

          
Results We identified independent DE mRNAs and lncRNAs specific to SIC patients. The analysis of DE mRNAs revealed that immune activation, particularly innate immune activity, was the primary distinction between sepsis with or without myocardial injuries. Furthermore, cytokine production, particularly interleukin-1 secretion, played a significant role in inducing SIC. The expression profiles of DE lncRNAs showed considerable enrichment in shared topics with mRNAs. Subsequently, we identified lncRNAs targeting the DE mRNAs, many of which were involved in immune responses and cytokine production. We established a coexpression network between lncRNAs and mRNAs, leading to the discovery of a novel lncRNA (TCONS_00136255). Finally, we successfully validated TCONS_00136255, demonstrating its acceptable diagnostic accuracy and its role in regulating major molecular processes involved in SIC.

        

          
Conclusion lncRNAs actively participate in the significant biological changes associated with immune responses in sepsis-induced myocardial injuries. These lncRNAs interact with mRNAs to modulate inflammation activity and cytokine production. Notably, the identification of the novel lncRNA (TCONS_00136255) highlights its crucial regulatory role in SIC.
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