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Abstract

Pancreatic ductal adenocarcinoma is an extremely aggressive tumor which susceptible to liver
metastasis and is difficult to diagnose in the early stages. The interaction between immune cells,
fibroblasts and tumour cells within the tumour microenvironment forms the complex tumour mi-
croenvironment of pancreatic cancer and plays an important role in its progression. Inmunothe-
rapy has made significant breakthroughs in advanced tumours such as melanoma, colorectal can-
cer and gastric cancer, significantly prolonging patient survival days. However, in pancreatic can-
cer, the response rate to immune checkpoint inhibitors is only 5%, with limited efficacy. Numer-
ous studies have shown that the abundance of immune cells correlates with patient prognosis and
the efficacy of immunotherapy. Understanding the potential regulatory mechanisms between dif-
ferent immune subtypes of pancreatic cancer can help develop new targets for immunotherapy,
guide the precise use of clinical drugs and predict the efficacy of immunotherapy. In this study,
two distinct immune subtypes of pancreatic cancer were identified by consensus clustering of
immune scores, stromal scores and tumour purity in 145 pancreatic cancer patients. Differential
analysis, enrichment analysis and protein interaction networks identified 30 hub genes that regu-
late the tumour microenvironment. Subsequent analysis of single-cell sequencing data revealed
that these hub genes were found in the highest densities in tumour cells and that these genes may
be key genes regulating tumour cells with immune cells and fibroblasts. They play an important
role in shaping the immunosuppressive tumour microenvironment in pancreatic cancer and may
be new targets for immunotherapy of pancreatic cancer.
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Figure 1. Identification of the PDAC immune subtype
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Figure 2. Volcano map for differential expressed analysis of
different immune subtypes
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Figure 3. KEGG enrichment analysis
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Figure 4. Protein-protein interaction network
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Figure 5. Single-cell sequencing for detection of hub gene expression. (a): Top 1500 highly variable genes. (b): Classify cell
populations using the tSEN algorithm. (c): Hub Gene density map
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