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Exploration of organoid in breast cancer related research

Xiao Zheng, Jiajun Li, Jie Sheng, Qing Zhuo, Qing Du, and Yao Xu

Institute of Biology and Medicine, College of Life Science and Health, Wuhan University of Science and Technology, Wuhan 430081,
Hubei, China

Abstract: Breast cancer is the most common cancer in women. At present, the in vivo model and traditional cell culture are
mainly used in breast cancer researches. However, as high as 90% clinical trials are failed for drugs explored by the above two
methods, due to the inherent species differences between humans and animals, as well as the differences in the tissue structure
between organs and cells. Therefore, organoid three-dimensional culture is emerging. As a new tumor research model,
organoid, a three-dimensional cell complex with spatial structure, has broad application prospects, such as precision medicine,
organ transplantation, establishment of refractory disease model, gene therapy and drug research and development. Therefore,
organoid is considered as one of the ideal carriers for life science research in the future. Breast cancer, a heterogeneous disease
with complex phenotypes, has a low survival rate. Breast cancer organoid can reproduce many key features of human breast
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cancer, thus, the construction of organoid biological library of breast cancer will provide a new platform for studying the
occurrence, development, metastasis and drug resistance mechanism of breast cancer. In this review, we systematically
introduce the culture conditions of organoids and their application in breast cancer related research, and the application

prospect of organoids.
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Fig. 1 Patient-derived tumor organoids and their applications. This figure summarizes the potential of patient-derived
tumor organoids. Because of their high culture take rate, they can be used to establish large and well characterized
biobanks that comprise the entire spectrum of molecular subtypes per tumor type. This can facilitate large-scale drug

screening efforts. Furthermore, organoids lend themselves for a drug-sensitivity comparison with the individual patient
responses because of their high take rates. Finally, patientderived tumor organoids have the potential to select therapy

for the individual patient if there are no regular treatment options left®l.
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Table 1 advantages and disadvantages of different methods to maintain and study human breast cancer cells®%®!

Method Advantages Disadvantages
Two-dimensional ~ Easy to maintain and expand Loss of tumor heterogeneity
culture Easy to manipulate genetically Genetic drift between different laboratories

Easy high throughput drug screening
Low cost

Interaction with stroma
Strong drug response correlation
Recapitulate natural environment

Patient-derived
xenografts

Recapitulate the origin of the tumor (subtypes and heterogeneity)
Maintain histological, genomic, transcriptomic

Safety and efficacy of drugs

Drug combinations

Relatively easy to initiate

Easy to maintain, expand

Manipulate genetically

Retain cell-cell interactions
Preservation of cell matrix interaction
Maintain cell polarization

Presence of some stromal cells

Organoids

Matrigel recreates mammary gland stiffness

Suitable for high-throughput drug screens
Study of drug resistance

Maintain histological, genomic, transcriptomic

Lack of cell polarization

Lack of microenvironment
Discrepancy with in vivo drug response
Hard to initiate

Resource and time consuming
Defective immune system

Not suitable for high-throughput drug
Undergo mouse-specific selection

Rely on mouse microenvironment

Lack of microenvironment (immune cells,
vascular system, microbiota)
Batch-to-batch differences in Matrigel
Lack of protocol and media
standardization

Features of tissue of origin, tumor heterogeneity
Co-culture with elements of the microenvironment (pathogens

and immune cells)
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