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Evaluation of drugs in vitro by using next generation type 3D co-culture system
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(1) Research and Development Objectives

In this study, we aim to use a next-generation 3D co-culture system that incorporates characteristics of cancer-associated
fibroblasts (CAFs) as one of the microenvironments in addition to cancer cells, to acquire drug efficacy and drug-resistant
cells for each case. One strategy to increase the predictive probability of this evaluation system is to use organoids, which
are in vitro models that are closer to the in vivo state, and to further replicate the interaction with CAFs by co-culturing with
them. In addition, to capture the characteristics of CAFs between cases, we will obtain omics information, focusing on
genome-wide methylation data. Identifying new stratification markers and methylation mutations associated with drug
resistance through the integration of clinical and pathological information can also improve clinical predictability.

Through these efforts, our goals are to achieve (1) clarification of the physiological significance of CAFs, (2) clarification
of methylation abnormalities contributing to the acquisition of anticancer drug resistance, leading to the identification of
causative genes and development of new anticancer drugs, and (3) the development of new screening methods for anticancer

drugs and their use in drug efficacy evaluation systems.

(2) Research and Development Achievements
We established organoids and fibroblasts from both cancer and non-cancerous regions of colorectal cancer surgical
specimens. We performed drug efficacy tests using co-culture systems with organoids and cancer-associated fibroblasts and
acquired drug-resistant strains. Methylation rates and differentially methylated regions (DMRs) were identified between
cancer-associated fibroblasts and non-cancerous fibroblasts. Gene expression patterns and gene ontology analysis were
conducted, revealing markers for cancer-associated fibroblasts and identifying DMRs associated with cisplatin resistance.
Clustering of cancer-associated fibroblast methylation patterns revealed three groups. Further analysis of group-specific

DMRs and gene expression is necessary to elucidate functional differences.

(3) The Future Tasks and Directions
This study focuses on identifying markers for cancer-associated fibroblasts (CAFs) through DNA methylation analysis, as
well as investigating drug resistance in colorectal cancer using a 3D co-culture system. The study highlights the importance
of understanding the tumor microenvironment and its impact on drug resistance. We identified a novel biomarker for CAFs
and suggest that further analysis could identify more useful markers. We also established cisplatin-resistant organoids
through co-culture with CAFs, providing a useful tool for studying drug resistance mechanisms. The study's ultimate goal
is to develop new anticancer drugs based on their findings, which could be applicable to other types of cancer beyond

colorectal cancer.



