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Background and aims. Breast cancer remains a leading cause of cancer-related mortality among women globally. Among its subtypes, triple-negative breast cancer (TNBC) is the most aggressive, accounting for disproportionately high rates of recurrence and mortality due to the lack of targeted therapies. One promising yet underexplored molecular feature of TNBC is the expression of the luteinizing hormone-releasing hormone (LHRH) receptor, which may serve as a viable target for precision drug delivery. However, current data on LHRH receptor expression in TNBC remain fragmented, with limited integration of quantitative and spatial analyses.
Methods/Results. To address this gap, we conducted a comprehensive evaluation of LHRH receptor expression in TNBC cell lines using flow cytometry for quantification and immunohistochemistry (IHC) for spatial localisation. Building on this foundation, we developed a novel peptide-drug conjugate (PDC) with high affinity for the LHRH receptor, conjugated to a potent anticancer payload, specifically designed to exploit this receptor as a therapeutic entry point. The efficacy of the PDC was evaluated in vivo using mouse xenograft models established with LHRH receptor-expressing TNBC cells.
To enhance antigen detection and achieve high-resolution receptor mapping, we optimised staining protocols using horseradish peroxidase (HRP)-conjugated streptavidin and 3,3′-diaminobenzidine (DAB), enabling co-localised analysis with Ki-67 as a marker of cellular proliferation (Figure 1). Recognising the limitations of conventional in vitro systems, we further established patient-derived organoid cultures to better mimic the tumour microenvironment and allow dynamic assessment of receptor expression under near-physiological conditions (figure 2).1.
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Figure 1. Xenograft blocks stained with HRP-streptavidin and DAB for ki-67 analysis Figure 2. Breast tissue organoids a. Untreated with PDC b. Treated with PDC 

Conclusion/Discussion. This integrated strategy combines molecular profiling, in vivo validation, and advanced ex vivo modelling to deliver a multidimensional characterisation of LHRH receptor expression in TNBC. Our findings support its potential as a clinically actionable target and demonstrate the therapeutic promise of the PDCs in addressing the critical treatment gap for patients with TNBC.
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