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Receptor tyrosine kinases fall into distinct classes based on their inferred signaling networks

Alejandro Wolf-Yadlin
University of Washington, USA

Receptor tyrosine kinases (RTKs) activate shared signaling networks but can often elicit different phenotypic responses, even
in the same cellular background. To uncover intrinsic commonalities and distinctions in the signaling capacity of RTKs,
we measured network-wide time-dependent signaling in six isogenic cell lines, each expressing a different RTK, as signaling
nodes were systematically perturbed by RNA interference. Network models were inferred from the resulting data for each RTK,
revealing a conserved set of signaling pathways common to all six RTKs, along with RTK-specific features that grouped them into
three distinct classes: EGFR/FGFR1/c-Met, IGF-1R/NTRK2, and PDGFR{. To investigate whether these observed differences
in network topologies across RTK classes reflect differences in receptor co-expression and drug sensitivity, we analyzed publicly
available data across nearly 1,000 cancer cell lines from the Cancer Cell Line Encyclopedia. This revealed mRNA co-expression of
many RTKs, including enrichment of the EGFR/FGFR1/c-Met class in glioma, melanoma, and carcinoma cell lines. Importantly,
RTK class gene expression correlated with response to EGFR, FGFRI, c-Met, and IGF-1R inhibitors. Collectively, these results
suggest that resistance to RTK-targeted therapies may emerge in part because other RTKs within the same class can phenocopy
the targeted receptor’s network activity state.
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