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The purpose of this project is to clarify the precise drug distribution in refractory tumor
tissue using mass spectrometry imaging and to explore tumor microenvironment factors contributing

to treatment resistance.

1. Development of mass spectrometry imaging

When analyzing the drug tissue distribution using mass spectrometry imaging, it is necessary to
prepare and optimize the method according to the target compound and equipment to be used.
Measurement methods using mass spectrometry imaging and liquid chromatography-tandem mass
spectrometry were prepared for the subject drug of this project. In addition, measurement lists for
mass spectrometry imaging for 155 molecules such as oxidative stress, blood flow-related molecule,
energy metabolism, and lipid metabolism were prepared and then pretreatment method and
equipment setting were examined. Using these data, we comprehensively analyzed 10 samples of
breast cancer xenograft including PDX, indicating that the inter/intra-tissue distribution of certain

molecules were not uniform.

2. Establishment of patient-derived xenograft model

In collaboration with Department of Breast and Medical Oncology, Department of Breast Surgery,
Department of Pathology, National Cancer Center Hospital, and Central Animal Division, National
Cancer Center Research Institute, patient-derived tumor models (PDX) were prepared. A total of 13
breast cancer PDX lines, including 6 triple-negative cases and 4 neoadjuvant chemotherapy
refractory cases, have been successfully established. For established PDX lines, breast cancer
standard biomarkers, such as ER, PgR, HER2, and Ki67, were evaluated and target sequencing

using NCC oncopanel was also performed. In order to put the drug preclinical test using PDX into
3



practical use, we instructed the company about the procedure for handling PDX, because there was
no animal experiment company (CRO) that can use PDX. Therefore, we developed a model and

evaluation system necessary for pharmacokinetic analysis of refractory tumor.

3. Analysis of tumor microenvironment

Hypoxia, cancer stem cell property in tumor tissue by conventional immunohistochemistry was
performed on breast cancer cell lines and PDX, and then blood flow evaluation using mass
spectrometry imaging was prepared. In order to analyze the molecular profile contributing to the
treatment resistance on the tissue, the comparative analysis method in the target region using mass
spectrometry imaging was examined and the metabolome analysis using capillary mass
spectrometry and liquid chromatography-tandem mass spectrometry was carried out on 10 PDX

lines.
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