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In order to achieve the goal of suppressing the recurrence of breast cancer, we
systematically studied on "collecting breast cancer specimens with monitoring system", and "
samples that were multi-sampled and stored over time", and " validation of P-DIRECT Results".
In 2016, we completed the approval procedure to comply with various ethical guidelines and
established a system to execute this research without delay.

(1) Collecting recurrence/metastasis lesions and ctDNA in postoperative patients with breast
cancer, and genomic/epigenomic analysis.

(DWe select postoperative patients with breast cancer currently observed at Breast Center, the
Cancer Institute Hospital, and monitor the recurrence/metastasis using ctDNA as an indicator
by liquid biopsy. For recruiting patients to this research and collecting specimens, we specifically
developed a flow to register post-operative patients with breast cancer registered in the
"Intensive vs. standard post-operative surveillance in high risk breast cancer patients: INSPIRE
trial" established by the breast cancer group in Japan Clinical Oncology Group: JCOG. We
started collecting samples with this system. In the INSPIRE trial, both the standard and the
intensive follow-up groups follow-up the breast cancer patients with curative surgery and high
risk of recurrence every 3 months until the third year after surgery and every 6 months until 4-
5 years. We constructed a system to register these patients also in this study, and perform blood
sampling for ctDNA every 6 months and obtain biopsy and blood samples when recurrence is
observed clinically. In 2016, we planned to collect and analyze 10 pairs of normal tissue, primary
tumor, recurrent/metastatic lesion of the same patient. We have collected samples from 10 cases
so far, and sequentially analyzed exome sequence and DNA methylation. Registration and blood
collection of the breast cancer patients in the INSPIRE trial is going good so far.

@We selected 140 candidate genes based on the TCGA database and our results of genome
analysis of breast cancer. We determined the method of targeted resequencing, and use this
method to obtain mutation data on the primary tumor for detecting ctDNA.

(2) Exome sequence analysis of recurrent/metastatic breast cancer with various treatments.

We analyze the exome sequence of FFPE collected in primary tumor and
recurrence/metastatic lesion of breast cancer after various treatments. Next we search for genetic
mutations that regulate the recurrence/metastasis process as well as the understanding of cancer
evolution. In 2018, we determined the analyzing protocols, and selected 20 samples of 10 cases,
and analyzed exome sequence.

(3) Validation of the results "Identification of novel gene mutations characteristic of recurrent
breast cancer"

In P-DIRECT, we identified 3 mutant driver genes specific to lung metastasis, 2 mutant
driver genes specific to liver metastasis, 5 mutant driver genes specific to bone metastasis. We

started analyzing the functions related to metastasis of these genes in vitro.
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