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    Abstract
Background and aims Metastasis accounts for the poor outcome of patients with pancreatic cancer. We recently discovered PRSS3 to be over-expressed in metastatic human pancreatic cancer cells. This study aimed to elucidate the role of PRSS3 in the growth and metastasis of human pancreatic cancer.

Methods PRSS3 expression in human pancreatic cancer cell lines was detected by qPCR and immunoblotting. The effect of PRSS3 on cancer cell proliferation, migration and invasion in vitro, tumour growth and metastasis in vivo were investigated by manipulation of PRSS3 expression in human pancreatic cancer cell lines. VEGF expression was detected by ELISA, and the pathway through which PRSS3 regulates VEGF expression was investigated. The therapeutic effect of targeting this pathway on metastasis was assessed in vivo. Immunohistochemistry was employed to detect PRSS3 expression in human pancreatic cancer tissues.

Results PRSS3 was over-expressed in the metastatic PaTu8988s cell line, but not in the non-metastatic PaTu8988t cell line. Over-expression of PRSS3 promoted pancreatic cancer cell proliferation as well as invasion in vitro, and tumour progression and metastasis in vivo. Stepwise investigations demonstrated that PRSS3 upregulates VEGF expression via the PAR1-mediated ERK pathway. ERK inhibitor significantly delayed the progression of metastases of pancreatic cancer and prolonged the survival of animals bearing metastatic pancreatic cancer (p<0.05). 40.54% of human pancreatic cancers (n=74) were positive for PRSS3 protein. A significant correlation was observed between PRSS3 expression and metastasis (p<0.01). Multivariate Cox regression analysis indicated that patients with PRSS3 expression in their tumours had a shorter survival time compared to those without PRSS3 expression (p<0.05).

Conclusion PRSS3 plays an important role in the progression, metastasis and prognosis of human pancreatic cancer. Targeting the PRSS3 signalling pathway may be an effective and feasible approach for treatment of this lethal cancer.
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