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氏  名  
N a m e  

新津  敬之 

論文題名 

Title 

Spatial transcriptomics identifies SPARC as a prognostic marker in interstitial lung 

diseases 

(空間解析を用いた間質性肺炎予後マーカーとしてSPARCの同定) 

論文内容の要旨 

〔目 的(Objective)〕 

Interstitial lung diseases (ILDs) encompass a diverse group of pulmonary disorders, with progressive 

fibrosis leading to poor prognosis. Here we aimed to identify key molecules involved in progressive 

fibrosis across various ILDs, using spatial transcriptomics (ST). 

 

〔方法ならびに成績(Methods/Results)〕 

ST analysis (Visium) was performed on lung cryobiopsy specimens from five patients with various ILDs. 

Two cases, rich in young fibrotic lesions, as defined by fibroblastic foci and destructive alveolar 

organization, were selected for spatial high-dimensional weighted gene coexpression network analysis 

(hdWGCNA) to identify key gene networks with biological significance in active fibrosis. We utilized 

public single-cell RNA sequencing datasets of various ILDs, performed enrichment analysis and 

trajectory-based differential expression analysis, and quantified cell-cell communication to evaluate 

the involvement of the spatially extracted module in fibrosis. Immunohistochemical staining of the 

extracted molecules was performed. Using hdWGCNA, we identified a distinct gene module (the SM2 

module) enriched in young fibrotic lesions. The SM2 module was characterized by distinct features of 

fibroblast activation that were represented across various lesions. Key hub genes within this module, 

including COL1A2, COL3A1, COL1A1, and SPARC, formed a robust coexpression network. Immunohistochemical 

staining showed that SPARC, a component of the SM2 module, was highly expressed in young fibrotic 

lesions, but not in old scarring lesions, across various ILDs. To assess the prognostic significance 

of SPARC immunohistochemical expression, we extended our analysis to a cohort of 71 patients with 

unclassifiable ILDs (uILDs), a particularly heterogeneous subtype with unclear pathogenesis and 

limited treatment options. Higher SPARC levels in the upper, lower, or both lung lobes in uILD were 

significantly associated with poor overall survival. 

 

 

〔総 括(Conclusion)〕 

In summary, an integrated cross-disease approach using ST revealed key gene expression patterns 

central to active fibrosis and successfully identified SPARC as a potentially beneficial prognostic 

marker. 

 




