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Abstract: Objective To systematically investigate the expression pattern, prognostic value, and potential role of Reticulocal-
bin-2 (RCN2) in the tumor microenvironment of pancreatic ductal adenocarcinoma (PDAC) based on multi-omics data from
TCGA, CPTAC, and GEO databases, and to validate the findings using clinical samples and in vitro experiments. Methods Tran-
scriptomic, proteomic, and clinical data from TCGA, CPTAC, and GEO databases were integrated to analyze the differential ex-
pression of RCN2 in PDAC and its associations with survival outcomes and therapeutic response. Spatial transcriptomic and sin-
gle-cell RNA sequencing datasets were used to characterize the spatial distribution and cell type-specific expression of RCN2.
Cell-cell communication patterns of RCN2-positive fibroblasts were evaluated using CellChat analysis. Eight paired PDAC tumor
tissues and adjacent normal tissues collected between 2020 and 2024 were analyzed by qRT-PCR, Western blotting, and immuno-
histochemistry to validate RCN2 expression. In addition, siRNA-mediated knockdown of RCN2 in PANCI cells was performed
to assess its effects on cell proliferation, colony formation, and migration. Results RCN2 expression was significantly higher in
PDAC tissues than in normal tissues. Elevated RCN2 expression was significantly associated with shorter overall survival, dis-
ease-specific survival, and progression-free interval, and correlated with differences in immunotherapy response. Spatial and sin-
gle-cell analyses showed that RCN2 was enriched in malignant regions and predominantly expressed in tumor cells and fibro-

blasts. Cell-cell communication analysis indicated significantly enhanced interactions between RCN2-positive fibroblasts
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and tumor cells. Validation in clinical samples confirmed that RCN2 expression was significantly higher in PDAC tissues than in

adjacent normal tissues as determined by qRT-PCR, Western blotting, and immunohistochemistry (#=2.951, 2.992, and 2.656, re-

spectively; all P< 0.05). Functional assays demonstrated that RCN2 knockdown significantly inhibited proliferation, colony for-
mation, and migration of PANCI cells (Sil:#=6.325, 4.982, 6.415; Si2:=4.411, 6.208, 6.394; all P < 0.05). Conclusions RCN2 is

significantly upregulated in PDAC and is closely associated with poor prognosis and therapeutic response. It may participate in

tumor microenvironment remodeling by regulating fibroblast-mediated intercellular communication. RCN2 may serve as a poten-

tial prognostic biomarker and therapeutic target for PDAC.
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