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Supplementary Figure Legends
Supplementary Figure S1. Schematic representation of the controlled randomization of patient data. Numbers below the total sample size represents the split numbers of the training, validation, and test sets with the ratio of 6.4:1.6:2.0, respectively.

Supplementary Figure S2. Differences in mRNA expression levels of 19 candidate markers between the control and PDAC groups.  The mRNA expression level was calculated as the ΔCt (Cttarget gene – CtGAPDH). Increased ΔCt indicates a decreased expression level, and vice versa. The p-values were calculated using Mann–Whitney (*p <0.05, **p <0.01, ***p <0.001, and ****p <0.0001) and Kolmogorov–Smirnov (†p <0.05, ††p <0.01, †††p <0.001, and ††††p <0.0001) tests. (A) Upregulated expression levels. (B) Downregulated expression levels. (C) Distribution changes in expression levels.


Supplementary Figure S3. Suggested mechanism for immune system reprogramming in the early phase of pancreatic cancer and interactions of candidate markers. In the early phase of PDAC development, the epithelial-to-mesenchymal transition (EMT) occurs in precancerous pancreatic cells. This mechanism allows circulating tumor cells (CTCs) to be detected in blood vessels (1-6). These CTCs could be precursors of metastasis, which can be found as CTC clusters composed of non-malignant cells, such as mesenchymal stem and immune cells (7). During the circulation of CTC clusters in the bloodstream, cancer-associated mesenchymal stem cells (CA-MSCs) promote the proliferation, invasion, and metastasis of PDAC and induce immunosuppressive polarization in immune cells (8). In particular, granulocyte macrophage colony-stimulating factor (GM-CSF) secreted by CA-MSCs induces the transformation of neutrophils into polymorphonuclear myeloid-derived suppressor cells (PMN-MDSCs) through GM-CSF/STAT5/SLC27A2 pathway-mediated arachidonic acid uptake, which ultimately leads to prostaglandin E2 (PGE2)-mediated CD8+ T cell suppression (9-12). In this process of immune system reprogramming, various types of signaling pathways are involved (Supplementary Figure S1). However, such immunological changes may have distinct characteristics between early and advanced PDAC. In the present study, we aimed to identify novel immunologic markers for PC diagnosis with a focus on PC-specific early reprogramming of the immune system, which is substantially associated with tumorigenesis in resectable PDAC.

Supplementary Figure S4. Scatter plot of the control and PDAC groups with age and model probability. Spearman correlation test showing p-values of 0.1434 and 0.8208 in the control and PDAC groups, respectively.
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