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Because of the large number of genetic mutations involved in the pathogenesis of cancer, the
properties of cancer vary not only among individuals but also among cancer cells within a tumor.
This "heterogeneity of cancer" is a major reason why radical cure is difficult. To realize personalized
medicine for cancer and find the best treatment for each individual patient, it is necessary to
culture the patient tumor while maintaining its characteristics.

In the general two-dimensional (2D) culture method, it is difficult to culture cancer cells with
their properties maintained because genetic mutation of cancer cells occurs during the culture
process. Currently, the only possible method is the PDX mouse method, in which cancer cells are
transplanted into highly immunodeficient mice. However, PDX mice are expensive, prone to death,
and have low throughput because only one condition can be seen in one individual. Therefore,
establishment of a new culture technology to retain the characteristics of the patient tumor and
high-throughput drug efficacy assay is strongly desired.

This study aimed to establish a high-throughput three-dimensional culture method that
maintains the genetic information of clinical cancer. Specifically, we focused on the extracellular
matrix of the stromal tissue surrounding cancer and aimed to elucidate the factors necessary for
the maintenance of genetic information by constructing an in vitro three-dimensional culture
method that combines and controls three physicochemical factors, "stiffness," "density," and
"composition," with three biological factors, "vascular network," "fibroblasts," and "growth factors.

It has been reported that cancer stromal tissue has a high density of collagen, an extracellular
matrix (ECM), and a high elastic modulus. Therefore, we have devised a new method to achieve
a collagen density like that of cancer stroma: the precipitation culture method by collagen
microfibers (CMF). This method could achieve high collagen density and blood capillary networks
by precipitating and organizing cancer cells, endothelial cells, and CMF. The resulting three-
dimensional cancer tissues exhibited high expression of cancer related genes. Moreover, the drug
responsive assay of the 3D culture showed 85.2% similarity with the same assay by PDX, but
66.7% similarity of 2D culture. The obtained data strongly suggested that the 3D culture

discovered in this research has high potential for anticancer drug screening assay instead of PDX.



