Identification of Redox Regulation of Tumor Metastasis Suppressor Nm23-/NDPK and its Small Molecule Activator as an Inhibitor of Cancer Metastasis
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[bookmark: _GoBack]The Nm23 gene encodes nucleoside diphosphate kinase (NDPK), which catalyzes the exchange of terminal phosphate between different nucleoside diphosphates (NDP) and triphosphates (NTP) in a reversible manner to produce nucleotide triphosphates. Nm23-H1/NDPK-A is known as a tumor metastasis suppressor having NDP kinase (NDPK) activity and we found that Nm23-H1/NDPK-A activity is regulated by redox manner employing proteomics. Nm23-H1 is positively associated with prolonged disease-free survival and good prognosis of cancer patients. Approaches to increasing the cellular levels of Nm23-H1 therefore have significance in the therapy of metastatic cancers. We screened a variety of natural product compounds and found a small molecule, that activates Nm23, hereafter called NMac1. NMac1 directly binds to Nm23-H1 and increases its NDPK activity. Employing various NMac1 derivatives and hydrogen/deuterium mass spectrometry (HDX-MS), we identified the pharmacophore and mode of action of NMac1. We found that NMac1 binds to the C-terminal of Nm23-H1 and its allosteric conformational changes induce the NDPK activation. NMac1-treated MDA-MB-231 breast cancer cells showed dramatic changes in morphology and actin-cytoskeletal organization following inhibition of Rac1 activation. NMac1 also suppressed invasion and migration in vitro, and metastasis in vivo, in a breast cancer mouse model. NMac1 as an activator of NDPK has potential as an anti-metastatic agent. 
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