Targeted PAK1/PAK4 inhibition normalizes vasculature and boosts gemcitabine effectiveness in pancreatic cancer
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Introduction Angiogenesis drives the progression of solid tumors, including pancreatic cancer. Anti-angiogenesis therapies, though intended to starve tumors, may restrict the delivery of chemotherapeutic agents like gemcitabine, exacerbating tumor aggression. This has resulted in minimal improvements in overall survival rates among pancreatic cancer patients.
Aims To investigate the roles of PAK1 and PAK4 inhibition on tumor vascularity, vascular normalization, and the effectiveness of gemcitabine in pancreatic cancer mouse models.
Methods We used mouse models with selective PAK1 and PAK4 inhibition. Vascularity and normalization were assessed using IHC for CD31, CD34, NG2, and PDGFRB. Gemcitabine efficacy was evaluated in PAK1 and PAK4 knockout models.
Results PAK1 KO reduced tumor vascularity, as assessed by CD31 and CD34 staining, and increased vascular normalization, demonstrated by enhanced pericyte coverage. However, the reduction of tumour growth by gemcitabine was modest in PAK1 KO tumour. In contrast, PAK4 KO did not alter tumor vascularity but significantly enhanced vascular normalization, as evidenced by improved pericyte coverage, and increased the reduction of tumour growth by gemcitabine, resulting in a 92% reduction in tumor weight.
Discussion PAK1 inhibition reduces tumor vascularity and promotes vascular normalization through increased pericyte coverage, while PAK4 inhibition significantly enhances gemcitabine efficacy via improved vascular normalization without altering vascularity. These findings highlight the potential of targeting specific PAK isoforms to optimize treatment strategies in pancreatic cancer.
