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KRAS mutations are found in some of the most aggressive and deadly cancers,
including up to 25% of lung cancers to and over 90% of pancreatic cancers. A recent series of
reports suggest that SHP2 inhibition (SHP2i) is effective to KRAS-mutated cancers including
non-small cell lung and pancreatic cancers. Here, we report that lung and pancreatic cancer cells
that harbor KRAS Q61H mutation are uniquely resistant to SHP2i. Our biochemical studies show that
the Q61H mutation has negligible impact on binding to BRAF-RBD. Whereas phosphorylation of WT and
G12 mutants impairs binding to BRAF-RBD, the uncompromised ability of phosphorylated KRAS Q61H to
activate MAPK signaling is retained. The independence of KRAS Q61H from the stimulatory roles of
SHP2 in reversing Src phosphorylation confers resistance to SHP2i. Together these insights provide
an unprecedented mechanistic understanding of oncogenic KRAS mutants that can guide clinical trials
of SHP2i for cancer patients bearing KRAS Q61H.
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