©
2019 2021

BIG3

Elucidation of new functions of cancer-specific BIG3 protein for drug discovery
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We demonstrate that Brefeldin A-inhibited ?uanine nucleotide-exchange
protein 3 (BIG3) large complex consists of Prohibitin 2 (PHB2), a pleiotropic mitochondrial
regulator and several mitochondrial factors maintaining mitochondrial structure and function in
triple-negative breast cancer (TNBC) cells. Crucially, either BIG3 knockdown or treatment with a
competitive inhibitory peptide (StERAP) targeting BIG3-PHB2 interaction caused abnormal elongation
of mitochondria substantially dissimilar to mitochondrial fusion, leading to drastic inhibition of
TNBC cell growth. Remarkably, stERAP dissociates not only PHB2 but also other BIG3 interactors from
BIG3, resulting in the functional deficiencies of mitochondria. Our results strongly suggest that
BIG3 integrates the pathophysiological states of mitochondria, implying the BIG3-PHB2 axis as a
potential target for TNBC therapy.
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