A novel and targeted peptide drug conjugate for triple negative breast cancer 
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Introduction. Triple-negative breast cancer (TNBC) accounts for 10-20% of breast cancers. There are limited effective targeted therapeutics for TNBC, and non-specific chemotherapy is the main method of treatment, leading to various damaging side effects. In many TNBC cases, the disease often recurs or progresses after an initial successful response, with future resistance to therapy. A major contributor to this disease progression is breast cancer associated fibroblasts (BCAFs), which signal to the tumour cells and their microenvironment to facilitate tumour growth, progression, invasion, and metastasis. Hence, TNBC is considered an unaddressed medical condition that urgently needs novel effective targeted therapeutics. A novel peptide drug conjugate (PDC), MLD5, was designed with a stable linker and cytotoxic payload, which targets a receptor that is selectively targetable in TNBC. For analysing the effectiveness of MLD5, three-dimensional (3D) preclinical models are needed as they can recapitulate the spatial dimension, cellular heterogeneity, and molecular networks of the tumour microenvironment more adequately than conventional two-dimensional (2D) models.
Aims. To evaluate the anticancer activity of MLD5 using 2D and 3D models of TNBC.
Methods. Antiproliferative and apoptosis induction activities of MLD5 were investigated. TNBC, BCAFs and co-culture spheroids were generated using low attachment 96-well plates and treated with MLD5. Response to the treatment, was assessed in spheroids by spheroid morphology assessment, cell viability and invasion potential.
Results. MLD5 showed low half-maximal inhibitory concentration (IC50) and showed significant apoptotic activity. It was observed that MLD5 was effective penetrating the spheroids, disintegrating the periphery, causing pyknosis and significantly reducing invasion.
Discussion. This project highlights the potential of the MLD5 PDC as a promising treatment for TNBC, particularly due to its specifically targeted action.
