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Beating hard-to-treat cancer with a first-in-class inhibitor of DNA damage
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Our team has produced, characterized, and patented a series of novel anticancer agents, among
which dregamine 5-bromopyridin-2-yl hydrazone (BBIT20) has emerged as the lead compound.
BBIT20 is a first-in-class disruptor of the BRCA1/BARD1 interaction, acting through direct binding to
the BRCAL1 RING domain, which triggers BRCAL1 degradation and the consequent loss of homologous
recombination (HR) DNA repair capacity. Our data further demonstrate that BBIT20 also impairs the
non-homologous end-joining (NHEJ) pathway, resulting in a dual inhibition of DNA repair mechanisms.
This unique mode of action underlies BBIT20’s high efficacy across a broad spectrum of hard-to-treat
breast, pancreatic, ovarian, and prostate cancers, irrespective of BRCA mutation status. When
combined with standard therapies, BBIT20 induces synergistic apoptosis and re-sensitizes resistant
BRCA-proficient and BRCA-mutated cancer cells, as well as patient-derived organoids to both
standard treatments and PARP inhibitors (PARPI). Notably, multidrug-resistant (MDR) cancer cells
exhibited no cross-resistance to BBIT20. In these MDR models, BBIT20 effectively inhibited P-
glycoprotein activity, cell migration, invasion, epithelial-mesenchymal transition (EMT) markers, and
lactate production. Proteomic profiling identified 478 differentially expressed proteins, particularly
involved in metabolism, DNA repair, RNA splicing, cell cycle control, and chromatin regulation. In

patient-derived xenograft mouse models, BBIT20 (2 mg/kg) markedly reduced ascites and tumour



burden by suppressing cell proliferation, HR and NHEJ repair, angiogenesis, and fibrosis, while
counteracting metastasis. Consistently, BBIT20 significantly decreased tumour volume and metastatic
spread without inducing systemic toxicity or weight loss. Histopathological analysis of normal tissues
confirmed minimal off-target effects, supporting a favourable therapeutic index. Collectively, these
findings position BBIT20 as a promising therapeutic candidate capable of overcoming drug resistance,
enhancing standard treatment efficacy, and providing a novel strategy for both BRCA-proficient and
BRCA-mutated hard-to-treat cancers.
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