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A simple recipe on how to obtain multicellular tumor spheroids to explore
breast cancer microenvironment

Abstract: Breast cancer research has seen significant advances with the development of three-dimensional (3D) cell culture
models that better mimic the tumor microenvironment compared to traditional two-dimensional (2D) cultures. Our study
utilized various breast cancer cell lines (T47D, BT474, SKBR3, MM231), co-cultured with cancer-associated fibroblasts (CAFSs),
endothelial cells (ECs), and macrophages to create multicellular tumor spheroids (MCTSs), presenting for the first time
successful tetraculture of 3D breast cancer. These spheroids provide a more realistic model for investigating tumor dynamics,
invasion, and drug resistance.

Protocol ensures the generation of uniform MCTSs across different cell lines, preserving oxygen and nutrient gradient.
Immunofluorescence and immunohistochemistry analyses revealed distinct patterns of cellular distribution within
spheroids. The live/dead assay indicated high viability in all types of MCTSs for 7-14 days. The invasion assay demonstrated
significant invasive potential in BT474 and MM231 spheroids, consistent with their clinical aggressiveness. Furthermore,
MCTSs exhibited higher resistance to cisplatin than 2D cultures, underscoring the importance of incorporating 3D models in
preclinical studies.

This method offers a simplified yet effective approach to MCTS generation, providing a valuable platform for studying breast
cancer biology and testing therapeutic responses. The findings highlight the critical role of the tumor microenvironment in

cancer progression, making our study a significant contribution to cancer research.
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