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Pancreatic ductal adenocarcinoma (PDA) is an aggressive cancer known for evading 
immune surveillance, primarily by preventing T cell infiltration. While immune exclusion 
in PDA has been linked to factors like the tumor’s stromal environment and immune 
checkpoint evasion, the molecular mechanisms preventing T cell entry remain unclear. In 
this thesis, I identify a novel mechanism where CXCL12 signaling induces T cell 
adhesion to fibronectin, impeding T cell migration. I demonstrate that polymeric 
CXCL12 triggers PTK2B phosphorylation in T cells, which arrests their movement by 
enhancing adhesion to fibronectin. This phosphorylation occurs through CXCR4 receptor 
crosslinking independently of G protein signaling, while monomeric CXCL12, acting 
through G proteins, does not induce PTK2B phosphorylation. I also investigate the 
TNFα-TNFR2 signaling axis, which promotes T cell adhesion via integrin activation, 
contributing to immune exclusion in PDA. Furthermore, I examine the clinical failure of 
BMS-936564 (BMS), an anti-CXCR4 monoclonal antibody initially developed for cancer 
immunotherapy. Despite promising preclinical results, BMS failed in clinical trials due to 
its unexpected agonistic effects on CXCR4, which inhibited T cell motility. To address 
this, we explored alternative antibodies that avoid these agonistic effects. These findings 
provide new insights into the molecular mechanisms of immune exclusion in PDA and 
suggest that targeting the CXCL12-CXCR4-PTK2B pathway, along with TNFα-TNFR2 
signaling, could offer novel therapeutic strategies to improve T cell infiltration and 
immune responses in PDA. 
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