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AMP-dependent  protein  kinase  (AMPK)  is  the primary  cellular  energy  sensor,  linking
intracellular ATP levels to signaling pathways regulating crucial anabolic and catabolic
processes, cell survival, growth, and proliferation. Malignant melanoma is aggressive skin
cancer driven by oncogenic mutations of BRAF and NRAS genes constitutively activating
the RAS/RAF/MEK/ERK mitogen-activated protein kinase (MAPK) signaling pathway. The
high constitutive ERK pathway activity in  BRAF-mutant melanoma was reported to be
incompatible with AMPK activation in response to low ATP levels due to the inhibition by
a canonical, LKB1 kinase-mediated activation mechanism. However, in a recent study, we
reported that simultaneous ERK and AMPK activation can occur in melanoma cells with
BRAF and  NRAS mutations. Moreover, our new data show that a non-canonical LKB1-
independent mechanism restricts  AMPK activity in melanoma cells. We identified the
essential negative AMPK regulator and showed that small molecule drugs targeting the
new regulation can induce high AMPK activity in melanoma cells. Our findings could lead
to new treatments for malignant melanoma.
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