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Abstract:
Multiple signal transduction pathways can be concurrently active within a single cell, and extensive crosstalk can occur between receptor tyrosine kinases (RTKs). Additionally, tumor tissues can be comprised of a heterogeneous collection of cell states utilizing distinct RTKs for maintenance of tumor cell growth and survival. As a consequence of this complexity, many tumors may be only partially sensitive to single agent therapies and would require the interdiction of multiple RTKs and other protein signaling targets for optimal anti-cancer therapy. Understanding
pathway crosstalk is vital to guide the rational combination of approved and experimental anti-cancer agents. Co-option of diverse kinase signaling networks by a single RTK is observed in the NSCLC H1993 cell line. Here, exposure to small molecule Met tyrosine kinase inhibitors attenuated both Met and Met-associated SH2/PTB domain adapter proteins as well as more distantly related RTK signaling networks. Exposure of H1993
epithelial carcinoma cells to Met inhibitors (2hrs) markedly inhibited ~250 Met substrates, both known and unknown, including the cell surface
signaling proteins Met, Ron, EGFR, ErbB2, DDR1, CSFR2, ITG4, ITG6, EphA2, EphB4. This in turn results in a comparatively complete dephosphorylation of a wide array of signaling adaptors, cell-cell junction proteins, cytoskeletal reorganizing elements and folding chaperones. While
marked attenuation of EGFR was observed in response to Met inhibition alone, the combination of both Met and EGFR inhibitors was required
for full dephosphorylation of both Erk1/2, pS6 and pPRAS40. In erlotinib resistant mt-EGFR HCC827 (HCC827ER) cell line, Met becomes active
but cell inhibition, both proliferative and apoptotic, requires the combination of Met and EGFR inhibitors. Several conclusions can be drawn.
First, Met is the principle source of phosphotyrosine in H1993, and the cell line is likely onco-addicted solely to Met. Second, effective blockade
of Erk activation was only observed with the two Met/erlotinib combinations suggesting synergy relies on erlotinib directed Erk inhibition in the
H1993 model. Third, Met essentially ‘highjacks’ EGFR, ErbB2, CSF1R2, Ron and EphR as signaling adapters. The mechanism by which EGFR inhibitors, with no single agent activity, can synergize with Met inhibitors is being further examined by phospho-profiling and metabolic-profiling of
H1993 and HCC827ER cell lines.
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