RNA-binding proteins as conserved core nodes in organ fibrosis
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Introduction. Organ fibrosis, whether cardiac or pulmonary, represents a convergent pathological endpoint with limited treatment options. Beyond disease-specific triggers, we hypothesize the existence of conserved, master regulatory hubs that drive the final common pathway of fibroblast activation and tissue scarring.
Aims. To conceptualize and validate RNA-binding proteins (RBPs) as such conserved core nodes, and to propose their coordinated targeting as a novel, unified therapeutic strategy for fibrotic diseases.

Methods.  Through an integrative analysis of our sequential studies on RBMS1 and SRSF7, we employed a cross-organ and multi-mechanism investigative framework. This encompassed genetic models, clinical correlation, high-throughput RNA interactome mapping, and functional dissection of both mRNA stability and alternative splicing circuits.
Results. Our work reveals a fundamental principle: distinct RBPs can function as conserved pathogenic nodes across different fibrotic organs. RBMS1 and SRSF7 exemplify this paradigm. Although they regulate different target mRNAs through distinct mechanisms (stability vs. splicing), their net effect converges on the same pathological outcome sustained fibroblast activation and aberrant extracellular matrix production. This establishes a post-transcriptional “hub-and-spoke” model, where RBPs serve as the actionable hubs coordinating diverse downstream molecular pathways toward fibrosis.

Discussion. We propose a paradigm shift in fibrotic disease pharmacology: targeting conserved RBP nodes, rather than individual downstream organ-specific pathways, represents a promising therapeutic frontier. The RBMS1/SRSF7 axis provides a proof-of-concept for this strategy. Inhibiting such master regulatory hubs offers the potential for broader efficacy across fibrotic diseases, moving us closer to a unified “anti-fibrotic” pharmacology that transcends traditional organ-based classifications.

